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NASA STI Program ...

Since its founding, NASA has been dedicated
to the advancement of aeronautics and space
science. The NASA scientific and technical
information (STI) program plays a key part in
helping NASA maintain this important role.

The NASA STI program operates under the
auspices of the Agency Chief Information
Officer. It collects, organizes, provides for
archiving, and disseminates NASA’s STI. The
NASA STI program provides access to the
NASA Aeronautics and Space Database and its
public interface, the NASA Technical Report
Server, thus providing one of the largest
collections of aeronautical and space science
STI in the world. Results are published in both
non-NASA channels and by NASA in the
NASA STI Report Series, which includes the
following report types:

e TECHNICAL PUBLICATION. Reports of
completed research or a major significant
phase of research that present the results of
NASA Programs and include extensive data
or theoretical analysis. Includes
compilations of significant scientific and
technical data and information deemed to
be of continuing reference value. NASA
counterpart of peer-reviewed formal
professional papers but has less stringent
limitations on manuscript length and extent
of graphic presentations.

e TECHNICAL MEMORANDUM.
Scientific and technical findings that are
preliminary or of specialized interest,
e.g., quick release reports, working
papers, and bibliographies that contain
minimal annotation. Does not contain
extensive analysis.

e CONTRACTOR REPORT. Scientific and
technical findings by NASA-sponsored
contractors and grantees.

in Profile

e CONFERENCE PUBLICATION.
Collected papers from scientific and
technical conferences, symposia,
seminars, or other meetings sponsored
or co-sponsored by NASA.

e SPECIAL PUBLICATION. Scientific,
technical, or historical information from
NASA programs, projects, and missions,
often concerned with subjects having
substantial public interest.

e TECHNICAL TRANSLATION.
English-language translations of foreign
scientific and technical material pertinent to
NASA’s mission.

Specialized services also include creating
custom thesauri, building customized databases,
and organizing and publishing research results.

For more information about the NASA STI
program, see the following:

o Access the NASA STI program home page
at http://www:.sti.nasa.gov

e E-mail your question via the Internet to
help@sti.nasa.gov

e Fax your question to the NASA STI Help
Desk at (301) 621-0134

e Phone the NASA STI Help Desk at
(301) 621-0390

e Write to:
NASA STI Help Desk
NASA Center for AeroSpace Information
7115 Standard Drive
Hanover, MD 21076-1320


http://www.sti.nasa.gov
mailto:help@sti.nasa.gov

Introduction

Scientific and Technical Aerospace Reports (STAR) is an online information resource listing
citations and abstracts of NASA and worldwide aerospace-related scientific and technical
information (STI). Updated biweekly, STAR highlights the most recent additions to the NASA
Aeronautics and Space Database. Through this resource, the NASA STI Program provides timely
access to the most current aerospace-related research and development (R&D) results.

STAR subject coverage includes all aspects of aeronautics and space research and development,
supporting basic and applied research, and application, as well as aerospace aspects of Earth
resources, energy development, conservation, oceanography, environmental protection, urban
transportation and other topics of high national priority. The listing is arranged first by 11 broad
subject divisions, then within these divisions by 76 subject categories and includes two indexes:
subject and author.

STAR includes citations to R&D results reported in:

e NASA, NASA contractor, and NASA grantee reports

e Reports issued by other U.S. Government agencies, domestic and foreign institution,
universities, and private firms

e Translations

o NASA-owned patents and patent applications

o Other U.S. Government agency and foreign patents and patent applications

o Domestic and foreign dissertations and theses

The NASA STI Program

The NASA STI Program was established to support the objectives of NASA’s missions and
research to advance aeronautics and space science. By sharing information, the NASA STI
Program ensures that the U.S. maintains its preeminence in aerospace-related industries and
education, minimizes duplication of research, and increases research productivity.

Through the NASA Center for AeroSpace Information (CASI), the NASA STI Program
acquires, processes, archives, announces, and disseminates both NASA'’s internal STI and world-
wide STI. The results of 20th and 21st century aeronautics and aerospace research and
development, a worldwide investment totaling billions of dollars, have been captured, organized,
and stored in the NASA Aeronautics and Space Database. New information is continually
announced and made available as it is acquired, making this a dynamic and historical collection
of value to business, industry, academia, federal institutions, and the general public.

The STI Program offers products and tools that allow efficient access to the wealth of
information derived from global R&D efforts. In addition, customized services are available to
help tailor this valuable resource to meet your specific needs.

For more information on the most up-to-date NASA STI, visit the STI Program’s Web site at
http://www.sti.nasa.gov.
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NASA STI Availability Information

NASA Center for AeroSpace Information (CASI)

Through NASA CASI, the NASA STI Program offers many information products and services to
the aerospace community and to the public, including access to a selection of full text of the
NASA STI. Free registration with the program is available to NASA, U.S. Government agencies
and contractors. To register, contact CASI at help@sti.nasa.gov. Others should visit the program
at www.sti.nasa.gov. The ‘search selected databases’ button provides access to the NASA
Technical Reports Server (NTRS) — the publicly available contents of the NASA Aeronautics
and Space Database.

Each citation in STAR indicates a ‘Source of Availability.” When CASI is indicated, the user can
order this information directly from CASI using the STI Online Order Form, e-mail to
help@sti.nasa.gov, or telephone the STI Help Desk at 301-621-0390. Before ordering you may
access price code tables for STI documents and videos. When information is not available from
CASI, the source of the information is indicated when known.

NASA STI is also available to the public through Federal information organizations. NASA
CASI disseminates publicly available NASA STI to the National Technical Information Service
(NTIS) and to the Federal Depository Library Program (FDLP) through the Government Printing
Office (GPO). In addition, NASA patents are available online from the U.S. Patent and
Trademark Office.

National Technical Information Service (NTIS)

The National Technical Information Service serves the American public as a central resource for
unlimited, unclassified U.S. Government scientific, technical, engineering, and business related
information. For more than 50 years NTIS has provided businesses, universities, and the public
timely access to well over 2 million publications covering over 350 subject areas. Visit NTIS at
http://www.ntis.gov.

The Federal Depository Library Program (FDLP)

The U.S. Congress established the Federal Depository Library Program to ensure access for
the American public to U.S. Government information. The program acquires and disseminates
information products from all three branches of the U.S. Government to nearly 1,300 Federal
depository libraries nationwide. The libraries maintain these information products as part of their
existing collections and are responsible for assuring that the public has free access to the
information. Locate the Federal depository libraries at http://www.gpoaccess.gov/index.html.

The U.S. Patent and Trademark Office (USPTO)

The U.S. Patent and Trademark Office provides online access to full text patents and patent
applications. The database includes patents back to 1976 plus some pre-1975 patents. Visit the
USPTO at http://www.uspto.gov/patft/.
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01
AERONAUTICS (GENERAL)
Includes general research topics related to manned and unmanned aircraft and the problems of flight within the Earth’s atmosphere. Also

includes manufacturing, maintenance, and repair of aircraft. For specific topics in aeronautics, see categories 02 through 09. For
information related to space vehicles see 12 Astronautics.

20080021434 Embry-Riddle Aeronautical Univ., Daytona Beach, FL, USA
Assessment of Software Development Tools for Safety-Critical, Real-Time Systems
Kornecki, A. J.; Brixius, N.; Zalewski, J.; Lau, H.; Linardon, J. P; Jul. 2007; 159 pp.; In English
Contract(s)/Grant(s): DTFA0301C00048
Report No.(s): PB2007-112090; No Copyright; Avail.: CASI: A08, Hardcopy

Modern software development tools have direct and growing impact on the effective and efficient development of
complex, safety-critical, real-time avionics systems and, consequently, on the safety of the flying public. The objective of tool
qualification is to ensure that the tool provides confidence at least equivalent to that of the processes eliminated, reduced, or
automated in the certification of the developed airborne software. Existing Federal Aviation Administration (FAA) software
guidelines are more restrictive with regard to development tool qualification than they are for verification tool qualification.
These existing guidelines for development tools state that the tool must meet the same objectives as the software devel opment
processes of the airborne software in the certified system. In addition, the software level assigned to the tool should be the
same as the level assigned to the software it produces. These guidelines make it very difficult and expensive to qualify
development tools because they do not consider differences between development environments on a general-purpose
workstation with a commercial off-the-shelf (COTS) operating system and the dedicated target application environments of
the airborne software.
NTIS
Aircraft Industry; Flight Safety; Real Time Operation; Safety; Software Development Tools

20080021435 Embry-Riddle Aeronautical Univ., Daytona Beach, FL, USA
Software Development Tools for Safety-Critical, Real-Time Systems Handbook
Kornecki, A. J.; Jun. 2007; 39 pp.; In English
Contract(s)/Grant(s): DTFA0301C00048
Report No.(s): PB2007-112089; No Copyright; Avail.: CASI: A03, Hardcopy

Since the early years of computing, programmers, system analysts, and software engineers have sought ways to improve
the efficiency of the development process. Software development tools are programs that help software devel opers create other
programs or documentation. Their objective is to automate mundane operations and bring the level of abstraction closer to the
application engineer. In practice, software development tools have been in wide use among safety-critical system developers.
Examples of such use, in addition to aviation, include automotive, space, nuclear, railroad, medical, and military applications.
This Handbook is directed to the aviation industry and the Federal Aviation Administration to facilitate use of software
development tools on airborne projects developed under DO-178B certification criteria. This Handbook outlines the issues to
be considered while using development tools on software-intensive airborne systems in a regulated industry and formulates
questions applicable to related DO-178B objectives. This Handbook also addresses the progress of modern software
engineering and its impact on the safety-critical software development process and products.
NTIS
Aircraft Industry; Flight Safety; Handbooks; Real Time Operation; Safety; Software Development Tools
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20080021717 NASA Dryden Flight Research Center, Edwards, CA, USA
Recent NASA Dryden COA Experience
Cobleigh, Brent; April 29, 2008; 10 pp.; In English; UAS Symposium/National Transportation Safety Board, 29-30 Apr.
2008, Washington, DC, USA; Original contains color illustrations, No Copyright; Avail.: CASI: A02, Hardcopy
ONLINE: http://hdl.handle.net/2060/20080021717

This viewgraph presentation concerns the experience that Dryden has had with Certificate of Authorization (COA) in
reference to unmanned aeria systems (UAS). It reviews recent Certificate of Authorization UAS' s i.e., 2005 Altair NOAA
Mission, 2006 Altair Western States Fire Mission, and 2007 Ikhana. The priorities for the safety process is reviewed, as are
typicad UAS hazards. Slides also review the common COA provisions, best practices and lessons learned, the 2005
NOAA/NASA Science Demonstration Flights and the use of the UAS systems during fire emergencies.
CASI
Pilotless Aircraft; Unmanned Aircraft Systems; Aircraft Reliability; Certification

20080021724 NASA Dryden Flight Research Center, Edwards, CA, USA
Suborbital Science Program: Dryden Flight Research Center
DelFrate, John; April 15, 2008; 15 pp.; In English; W-HALES 2008: NASA-NICT Joint Workshop on HALE UAV and
Wireless System, 15-18 Apr. 2008, Honolulu, HI, USA; Origina contains color and black and white illustrations, No
Copyright; Avail.: CASI: A03, Hardcopy
ONLINE: http://hdl.handle.net/2060/20080021724

This viewgraph presentation reviews the suborbital science program at NASA Dryden Flight Research Center. The
Program Objectives are given in various areas: (1) Satellite Calibration and Validation (Cal/val)--Provide methods to perform
the cal/val requirements for Earth Observing System satellites; (2) New Sensor Development -- Provide methods to reduce
risk for new sensor concepts and algorithm development prior to committing sensors to operations; (3) Process Studies --
Facilitate the acquisition of high spatial/temporal resolution focused measurements that are required to understand small
atmospheric and surface structures which generate powerful Earth system effects; and (4) Airborne Networking -- Develop
disruption-tolerant networking to enable integrated multiple scale measurements of critical environmental features. Dryden
supports the NASA Airborne Science Program and the nation in several elements. ER-2, G-3, DC-8, Ikhana (Predator B) &
Global Hawk and Reveal. These are reviewed in detail in the presentation.
CASI
SQuborbital Flight; NASA Programs

20080022160 Cadlifornia Univ., Berkeley, CA, USA
In-Flight Thermal Control of Droplets
Smith, R. F, Inventor; Michaelis, B. M., Inventor; Orme-Marmarelis, M. E., Inventor; 12 Nov 04; 4 pp.; In English
Contract(s)/Grant(s): NSF-DMI-0070053
Patent Info.: Filed Filed 12 Nov 04; US-Patent-Appl-SN-10-986-683
Report No.(s): PB2007-109176; No Copyright; Avail.: CASI: A01, Hardcopy

A temperature control device and methods that facilitate highly efficient therma control of in-flight material. The
temperature control deviceincludes atwo piece disc shaped body formed of an insulating material with a stepped second axial
passage extending there through. A diffuser is mounted within a stepped portion of the axial passage in spaced relation with
alateral wall of the passage. A heat exchanger extends about the exterior of the diffuser between the diffuser and the lateral
wall. In operation, gas flows from a gas flow passageway into the space between the diffuser and the lateral wall, and then
diffuses into an interior space of the diffuser as material, such as a droplet stream, passes through the passage and cooled or
heated accordingly. The temperature of droplets passing through the passage can be precisely atered up to about 90.degree.
F. in 10 ms (milliseconds).
NTIS
Drops (Liquids); Patent Applications; Temperature Control
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02
AERODYNAMICS
Includes aerodynamics of flight vehicles, test bodies, airframe components and combinations, wings, and control surfaces. Also includes

aerodynamics of rotors, stators, fans, and other elements of turbomachinery. For related information see also 34 Fluid Mechanics and
Thermodynamics.

20080021260 NASA Dryden Flight Research Center, Edwards, CA, USA
X-43A Flight-Test-Determined Aerodynamic Force and Moment Characteristics at Mach 7.0
Davis, Mark C.; White, J. Terry; Journal of Spacecraft and Rockets; May 2008; Volume 45, No. 3, pp. 472-484; In English;
14th AIAA/AHI Space Planes and Hypersonic Systems and Technologies Conference, 6-9 Nov. 2006, Canberra, Austraia;
Original contains color and black and white illustrations
Report No.(s): AIAA Paper-2006-8028; No Copyright; Avail.: CASI: A03, Hardcopy
ONLINE: http://hdl.handle.net/2060/20080021260; http://dx.doi.org/10.2514/1.30413

The second flight of the Hyper-X program afforded a unique opportunity to determine the aerodynamic force and moment
characteristics of an airframe-integrated scramjet-powered aircraft in hypersonic flight. These data were gathered via a
repeated series of pitch, yaw, and roll doublets, frequency sweeps, and pushover-pullup maneuvers performed throughout the
X-43A cowl-closed descent. Maneuvers were conducted at Mach numbers of 6.80-0.95 and at altitudes from 92,000 ft mean
sea level to sea level. The dynamic pressure varied from 1300 to 400 psf with the angle of attack ranging from O to 14 deg.
The flight-extracted aerodynamics were compared with preflight predictions based on wind-tunnel test data. The X-43A
flight-derived axial force was found to be 10-15%higher than prediction. Underpredictions of similar magnitude were
observed for the normal force. For Mach numbers above 4.0, the flight-derived stability and control characteristics resulted
in larger-than-predicted static margins, with the largest discrepancy approximately 5 in. forward along the x-axis center of
gravity at Mach 6.0. This condition would result in less static margin in pitch. The predicted lateral-directiona stability and
control characteristics matched well with flight data when allowance was made for the high uncertainty in angle of sidedlip.
Author
Aerodynamic Forces, Engine Airframe Integration; Angle of Attack; Mach Number; Lateral Sability; Hypersonic Flight;
Flight Tests; Dynamic Pressure; Directional Sability; Aerodynamic Stability

20080021360 NASA Dryden Flight Research Center, Edwards, CA, USA
Fiber Optic Wing Shape Sensing on NASA’s Ikhana UAV
Richards, Lance; Parker, Allen R.; Ko, William L.; Piazza, Anthony; May 2008; 17 pp.; In English; Original contains color
and black and white illustrations, No Copyright; Avail.: CASI: A03, Hardcopy
ONLINE: http://hdl.handle.net/2060/20080021360

Fiber Optic Wing Shape Sensing on lkhana involves five major areas 1) Algorithm development: Local-strain-to-
displacement algorithms have been developed for complex wing shapes for real-time implementation (NASA TP-2007-
214612, patent application submitted) 2) FBG system development: Dryden advancements to fiber optic sensing technology
have increased data sampling rates to levels suitable for monitoring structures in flight (patent application submitted) 3)
Instrumentation: 2880 FBG strain sensors have been successfully installed on the Ikhanawings 4) Ground Testing: Fiber optic
wing shape sensing methods for high aspect ratio UAVs have been validated through extensive ground testing in Dryden s
Flight Loads Laboratory 5) Flight Testing: Real time fiber Bragg strain measurements successfully acquired and validated in
flight (4/28/2008) Real-time fiber optic wing shape sensing successfully demonstrated in flight
Derived from text
Fiber Optics; Wings, Shapes; Algorithms; Flight Tests; Strain Measurement; Time Measurement; Aerodynamic Loads;
Pilotless Aircraft

20080021457 Coburn (Thompson) LLP, Saint Louis, MO, USA
Landing Assist Apparatus Retention Strap Spool
Mylaert, N. W., Inventor; Tebon, D., Inventor; 3 Jun 04; 35 pp.; In English
Contract(s)/Grant(s): DAAH23-99-C-0111
Patent Info.: Filed Filed 3 Jun 04; US-Patent-Appl-SN-10-806-044
Report No.(s): PB2007-110136; No Copyright; Avail.: CASI: A03, Hardcopy
An aircraft landing assist apparatus is designed to be retrofit to existing aircraft having internal constructions that have
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been modified to support the apparatus. The apparatus is designed so that on rough landings of the aircraft on a ship deck,
the apparatus will collapse in a controlled manner to avoid any damage to ammunition and/or fuel storage areas of the aircraft.
NTIS

Landing Aids; Patent Applications; Spools; Straps

20080022018 Virginia Polytechnic Inst. and State Univ., Blacksburg, VA USA

Flow Control Over Sharp-Edged Wings

Rullan, Jose; Vlachos, Pavlos P; Telionis, Demetri P; Jul 2007; 136 pp.; In English
Contract(s)/Grant(s): FA9550-04-1-0144

Report No.(s): AD-A477947; No Copyright; Avall.: Defense Technical Information Center (DTIC)

Wings swept by 30 to 40 degrees with sharp leading edges are today very common on flghter aircraft. There is very little
work devoted to the understanding of the aerodynamics of such wings. The problem is That such wings may be able to sustain
attached flow, even if their tip vortices are broken down, or stall like two-dimensional wings. The aerodynamics of such wings
were studied and investigated experimentally. Pressure distributions and velocity fields were obtained in awind tunnel and a
water tunnel. The effectiveness of |eading-edge control of the flow over such wings was explored. Oscillating mini-flaps and
pulsed jets along the leading edge were employed. The results indicate that two-D-like vortices are periodically generated and
shed. It was also discovered that an underline feature of the flow, a streamwise vortex is periodically activated, penetrating
the separated flow, eventualy emerging downstream of the trailing edge of the wing. The results indicate that significant
increases in tilt can be achieved in the average, by managing the development of streamwise and spanwise vortices. The
technique is effective in the range of angles of attack of 10 to 20 degrees, for which the uncontrolled flow is stalled.
DTIC
Aerodynamics, Boundary Layer Separation; Fighter Aircraft; Particle Image Velocimetry, Separated Flow; Wind Tunnels;
Wings

20080022273 NASA Dryden Flight Research Center, Edwards, CA, USA
Computational Fluid Dynamics Analysis Success Stories of X-Plane Design to Flight Test
Cosentino, Gary B.; May 2008; 21 pp.; In English; Original contains color and black and white illustrations
Report No.(s): NASA/TM-2008-214636; H-2838; No Copyright; Avail.: CASI: A03, Hardcopy
ONLINE: http://hdl.handle.net/2060/20080022273

Examples of the design and flight test of three true X-planes are described, particularly X-plane design techniques that
relied heavily on computational fluid dynamics(CFD) analysis. Three examples are presented: the X-36 Tailless Fighter Agility
Research Aircraft, the X-45A Unmanned Combat Air Vehicle, and the X-48B Blended Wing Body Demonstrator Aircraft. An
overview is presented of the uses of CFD analysis, comparison and contrast with wind tunnel testing, and information derived
from CFD analysis that directly related to successful flight test. Lessons learned on the proper and improper application of
CFD analysis are presented. Highlights of the flight-test results of the three example X-planes are presented. This report
discusses developing an aircraft shape from early concept and three-dimensional modeling through CFD analysis, wind tunnel
testing, further refined CFD analysis, and, finaly, flight. An overview of the areas in which CFD analysis does and does not
perform well during this processis presented. How wind tunnel testing complements, calibrates, and verifies CFD analysisis
discussed. Lessons learned revealing circumstances under which CFD analysis results can be misleading are given. Strengths
and weaknesses of the various flow solvers, including panel methods, Euler, and Navier-Stokes techniques, are discussed.
Author
Computational Fluid Dynamics; Blended-Wing-Body Configurations; Flight Tests; X-36 Aircraft

03
AIR TRANSPORTATION AND SAFETY
Includes passenger and cargo air transport operations; airport ground operations; flight safety and hazards; and aircraft accidents.
Systems and hardware specific to ground operations of aircraft and to airport construction are covered in 09 Research and Support

Facilities (Air). Air traffic control is covered in 04 Aircraft Communications and Navigation. For related information see also 16 Space
Transportation and Safety and 85 Technology Utilization and Surface Transportation.

20080021428 William J. Hughes Technical Center, Atlantic City, NJ, USA
Modification of Visual Approach Slope Indicator Baffles at Pearson Field Airpark, Vancouver, WA
Patterson, J. W.; Jun. 2007; 24 pp.; In English
Report No.(s): PB2007-112097; DOT/FAA/AR-TNO7/12; No Copyright; Avail.: CASI: A03, Hardcopy
Thistechnical note describes aresearch effort that was accomplished to correct a safety deficiency with aVisual Approach
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Slope Indicator (VASI) system at the Pearson Field Airpark in Vancouver, Washington. During a recent inspection flight, the
VASI system was found to be emitting signals that could potentially draw an approaching aircraft dangerously close to an
obstruction near the final approach path. As a result, the system was shutdown. The VASI system had baffles previously
installed on the inside and on the front opening of the unit that were intended to limit the emission of light in the direction
of the obstruction. The baffles were found to have very comparable opening widths in all units of the system, which alowed
the signal from some units to be visible within a very close proximity to an obstruction. Typically, each opening requires a
different width to provide proper signal blocking at the specific location of the obstruction. The Federal Aviation
Administration Northwest-Mountain Region, Navigational Surveillance Weather Systems Team requested the Airport
Technology Research and Devel opment Branch’s assistance in correcting the misaligned baffles so that the VASI system could
be restored to operation. Engineers from the Airport Technology Research and Development Branch visited the site to analyze
the problem; collect data on the geometry of the obstruction, the baffles, and the general layout of the airport; and install and
test the new baffles to make sure they operate properly. Engineers designed, constructed, and installed aluminum baffles that
blocked the signal from the obstruction area, and provided a 2 degree margin of safety between the obstruction and the visible
signal of the VASI. Ground and flight evaluations conducted by the Airport Technology Research and Development Branch
verified that the installed baffles had eliminated the hazard by preventing a usable VASI signal from being seen near the
obstruction.

NTIS

Approach Indicators; Baffles; Sopes; Runways; Airports

20080021429 William J. Hughes Technical Center, Atlantic City, NJ, USA

Preliminary Examination of the Effectiveness of Hand-Held Extinguishers Against Hidden Fires in the Cabin
Overhead Area of Narrow-Body and Wide-Body Transport Aircraft

Marker, T. R.; Jdul. 2007; 33 pp.; In English

Report No.(s): PB2007-112096; DOT/FAA/AR-TNO04/33; No Copyright; Avail.: National Technical Information Service
(NTIS)

Twenty hand-held extinguisher tests were performed in the overhead space in both narrow- and wide-body aircraft. These
tests simulated a typical hidden fire in the inaccessible area above the cabin ceiling by using a number of small, controllable
candle lanterns. The purpose of the tests was to determine the performance of the Federal Aviation Administration-required,
hand-held Halon 1211 extinguishers against a fire in this area when discharging the agent through a ceiling-mounted port. In
an effort to maximize agent performance, the port design was modified as these tests progressed. The tests indicated that
individual hand-held extinguishers did not predictably extinguish fires in the large-volume cabin overhead area typica of a
wide-body aircraft, regardiess of the port design. However, the use of ceiling-mounted discharge ports combined with
hand-held extinguishers was more promising against fires in the more confined and smaller-volume overhead area typical of
a narrow-body aircraft.

NTIS
Fire Extinguishers; Fires;, Passenger Aircraft; Transport Aircraft; Aircraft Compartments; Effectiveness; Performance Tests

20080021433 Sandia National Labs., Albuguerque, NM, USA

Cargo Compartment Smoke Transport Computational Fluid Dynamics Code Validation
Suo-Anttila, J.; Gill, W.; Luketa-Hanlin, A.; Gallegos, C.; Jul. 2007; 64 pp.; In English
Contract(s)/Grant(s): DTFA03-00-X-90019

Report No.(s): PB2007-112092; No Copyright; Avail.: National Technical Information Service (NTIS)

A computational model designed to predict smoke and gas transport within aircraft cargo compartments has been
validated for potential use in the certification process of cargo compartment fire detection systems. The simulations and
experiments compared herein represent a spectrum of scenarios that provide confidence in the models ability to predict the
transport of smoke and combustion products in a variety of conditions. The main variables that changed between the cases
were fire location, compartment size, and ventilation. Validation metrics suitable for fire detection system response were
selected and, overall, the model favorably predicted these metrics for the selected cases. The model can now be used with
improved confidence to simulate certification scenarios of interest to assist in designing the optimum detection systems for
cargo compartments.

NTIS
Cargo; Compartments; Computational Fluid Dynamics; Detection; Fires; Smoke



20080021550 Air Univ., Maxwell AFB, AL USA
Meeting the Asymmetric Challenge: How Air and Space Power Can Combat Adversaries Using Dispersed and Hidden
Forces
Waller, Stephen B; Jun 2004; 74 pp.; In English
Report No.(s): AD-A477082; No Copyright; Avail.: Defense Technical Information Center (DTIC)
ONLINE: http://hdl.handle.net/100.2/ADA477082

This study addresses how air and space power can best combat adversaries using dispersed and hidden forces (i.e.
insurgents, guerrillas, and terrorists). Through research of past air and space efforts to combat these forces; the strategy,
organization, and support of representative groups (i.e. Viethamese communists, Hamas, Iragi insurgents, and al Qaeda), and
a model for strategy against these groups, air and space power demonstrates significant relevance. Air and space power
relevance is important, as it can support and enable the success of US operations against adversaries in the foreseeable future.
As adversaries continue to counter Amen can conventional superiority, US leaders and commanders must pursue proper
employment of air and space power to answer these challenges effectively. Air and space power via special operations, air
attack, airlift, ISR, and information operations hold congruent links to combating these adversaries and provide capabilities
to overcome incongruence when innovatively employed with agility and flexibility. This thesis provides a past, present, and
near future assessment of how these air and space functions can combat enemies using dispersed and hidden forces. This study
reveals the importance of using these functions in conjunction with other civil- military-political efforts and national
instruments of power, and the role of intelligence as a key enabler. The author proposes a model that plugs air and space
capabilities, or tasks, into an integrated political, economic, civil-military effort against enemy dispersed forces to meet US
national objectives. The Clausewitzian trinity of the people, the government, and the armed forces provides the foundation for
this model.
DTIC
Asymmetry; Combat; Warfare

20080021788 Government Accountability Office, Washington, DC, USA
Airport Finance: Observations on Planned Airport Development Costs and Funding Levels and the Administration’s
Proposed Changes in the Airport Improvement Program
Jun. 2007; 39 pp.; In English
Report No.(s): PB2007-113044; GAO-07-885; No Copyright; Avail.: CASI: A03, Hardcopy

To address the strain on the aviation system, the Federal Aviation Administration (FAA) has proposed transitioning to the
Next Generation Air Transportation System (NextGen). To fund this system and to make its costs to users more equitable, the
Administration has proposed fundamental changes in the way that FAA is funded. As part of the reauthorization, the
Administration proposes major changes in the way that grants through the Airport Improvement Program (AlP) are funded
and allocated to the 3,400 airportsin the national airport system. In response, GAO was asked for an update on current funding
levels for airport development and the sufficiency of those levels to meet planned development costs. This report comprises
capital development estimates made by FAA and Airports Council International (ACl), aleading industry association; analyzes
how much airports have received for capital development and if sustained, whether it can meet future planned development;
and summarizes the effects of proposed changesin funding for airport development. Airport funding and planned devel opment
data are drawn from the best available sources and have been assessed for their reliability. The Department of Transportation
agreed with the findings of this report. This report does not contain recommendations.
NTIS
Airports, Costs, Management

20080021815 Library of Congress, Washington, DC USA
Air Force Aerial Refueling
Bolkcom, Christopher; Aug 29, 2006; 7 pp.; In English
Report No.(s): AD-A477594; No Copyright; Avail.: Defense Technical Information Center (DTIC)
ONLINE: http://hdl.handle.net/100.2/ADA477594
Aeria refueling aircraft are key to air operations. The U.S. tanker fleet is large and effective, but old. Modernizing or
replacing the current fleet of tankers presents the Department of Defense (DOD) with difficult choices in terms of desired
capabilities, force structure, and budget. How this fleet will be maintained or replaced, and on what schedule, has proven
controversial. This report will be updated as events warrant.
DTIC
Air to Air Refueling; Refueling; Tanker Aircraft
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20080021848 Air Univ., Maxwell AFB, AL USA
Strategic Studies Quarterly: An Air Force-Sponsored Strategic Forum for Military, Government, and Academic
Professionals. Volume 2, Number 1
Wynne, Michel W; Worden, R M; Blazejewski, Kenneth S; Ackerman, John T; Munson, Robert; Esterhuyse, Abel; Mar 2008;
156 pp.; In English
Report No.(s): AD-A477684; No Copyright; Avail.: Defense Technical Information Center (DTIC)
ONLINE: http://hdl.handle.net/100.2/ADA477684

Contents: Sovereign Options. Securing Global Stability and Prosperity - A Strategy for the US Air Force by Michael W.
Wayne; Developing Twenty-First-Century Airpower Stategists by Maj Gen R. Michael Worden; Space Weaponization and
US-China Relations by Kenneth S. Balzejewski; Climate Change, National Security and the Quadrennial Defense Review:
Avoiding the Perfect Storm by John T. Ackerman; Do We Want to ‘Kill People and Break Things' in Africa? A Historian's
Thoughts on Africa Command by Mg Robert Munson, USAFR; The Iragization of Africa? Looking at AFRICOM from a
South African Perspective by Abel Esterhuyse; book reviews; and letters to the editor.
DTIC
Military Operations, Strategy

20080022050 Joint Air Power Competence Centre, Kalkar, German Democratic Republic
Future of Air-to-Air Refueling in NATO
Jun 11, 2007; 36 pp.; In English
Report No.(s): AD-A478072; No Copyright; Avail.: Defense Technical Information Center (DTIC)
No abstract available
Air to Air Refueling; Military Operations; North Atlantic Treaty Organization (NATO); Refueling; Tanker Aircraft

20080022070 Office of the Under Secretary of Defense (Acquisitions and Technology), Washington, DC USA
Directed Energy Weapons

Welch, Larry; Hermann, Robert; Dec 2007; 96 pp.; In English

Report No.(s): AD-A478165; No Copyright; Avail.: Defense Technical Information Center (DTIC)

Directed energy continues to offer promise as a transformational ‘game changer’ as the Department of Defense (DOD)
encounters new asymmetric and disruptive threats, while facing increasingly sophisticated traditional challenges. Yet years of
investment have not resulted in any current operational high-energy laser capability. In addition, the single high-energy laser
program of record, the Airborne Laser (ABL) for boost phase missile defense, continues to experience delays and potential
budget reductions. There is a strong belief in the directed energy community, and in segments of the warfighter and
force-provider communities, that high- power microwave (HPM) offers capabilities in anti-sensor applications and as
non-lethal weapons. Still, HPM advancement has been limited by uncertainty about its effects and effectiveness. Years of
magjor investment in chemical lasers has produced megawatt-class systems that could have a wide range of applications.
However, size, weight, and logistics issues limit them to integration on large platforms, such as the 747 used for the ABL
program, or fixed ground applications such as the Ground-Based Laser for Space Control. As a consequence, interest in these
systems and expectations of progress has significantly decreased. The current focus is on solid state lasers with the promise
of providing for smaller, lighter systems with deep magazines. However, the current goal for solid state laser development
would provide a power level more than an order of magnitude lower than current chemical lasers. While beam quality and
other factors can compensate for some of the difference in power level, there is currently little investment in those aspects.
Further, these cannot make up the delta in power of chemical vs. solid state lasers. The near-term projection for solid state
lasers is a power level closer to two orders of magnitude below that of chemical lasers.

DTIC
Chemical Lasers; Missiles; Weapon Systems

04
AIRCRAFT COMMUNICATIONS AND NAVIGATION
Includes all modes of communication with and between aircraft; air navigation systems (satellite and ground based); and air traffic

control. For related information see also 06 Avionics and Aircraft Instrumentation; 17 Space Communications, Spacecraft
Communications, Command and Tracking; and 32 Communications and Radar.

20080021723 NASA Dryden Flight Research Center, Edwards, CA, USA
Emergency Response Fire-Imaging UAS Missions over the Southern California Wildfire Disaster
DelFrate, John H.; April 15, 2008; 25 pp.; In English; W-HALES 2008: NASA-NICT Joint Workshop on HALE UAV and


http://hdl.handle.net/100.2/ADA477684

Wireless Systems, 15-18 Apr. 2008, Honolulu, HI, USA; Original contains color and black and white illustrations; No
Copyright; Avail.: CASI: A03, Hardcopy
ONLINE: http://hdl.handle.net/2060/20080021723

Objectives include: Demonstrate capabilities of UAS to overfly and collect sensor data on widespread fires throughout
Western US. Demonstrate long-endurance mission capabilities (20-hours+). Image multiple fires (greater than 4 fires per
mission), to showcase extendable mission configuration and ability to either linger over key fires or station over disparate
regiona fires. Demonstrate new UAV-compatible, autonomous sensor for improved thermal characterization of fires. Provide
automated, on-board, terrain and geo-rectified sensor imagery over OTH satcom links to national fire personnel and Incident
commanders. Deliver real-time imagery (within 10-minutes of acquisition). Demonstrate capabilities of OTS technologies
(GoogleEarth) to serve and display mission-critical sensor data, coincident with other pertinent data elements to facilitate
information processing (WX data, ground asset data, other satellite data, R/T video, flight track info, etc).
Derived from text
Pilotless Aircraft; Fires; Real Time Operation; Imaging Techniques; Ground Tests; Emergencies; Disasters; Data Acquisition;
Communication Satellites

05
AIRCRAFT DESIGN, TESTING AND PERFORMANCE
Includes all stages of design of aircraft and aircraft structures and systems. Also includes aircraft testing, performance and evaluation,

and aircraft and flight simulation technology. For related information see also 18 Spacecraft Design, Testing and Performance and
39 Structural Mechanics. For land transportation vehicles see 85 Technology Utilization and Surface Transportation.

20080021404  Air Univ., Maxwell AFB, AL USA
Unmanned Combat Aerial Vehicles: Examining the Political, Moral, and Social Implications
Dawkins, Jr, James C; Jun. 2005; 67 pp.; In English
Report No.(s): AD-A476987; No Copyright; Avail.: Defense Technical Information Center (DTIC)
ONLINE: http://hdl.handle.net/100.2/ADA476987

There will likely be political, moral, and social implications of UCAV employment that strategists and military
commanders will need to pay attention to as they craft strategies for future conflict. UCAV's are a very appealing option for
the politician faced with use-of-force decisions due to reduced forward basing requirements and the possibility of zero friendly
operator casudties. The flexibility of the weapon system offers the politician a seemingly high degree of control over the
process of war. Together, these advantages may make a politician more inclined to use force first rather than last. In the moral
realm, UCAV s are neither immoral nor illegal simply because risk to one of the combatants is removed. Additionally, notions
of chivalry and fairness are not good standards by which to judge this technology. The social impact of widespread UCAV
employment on the operator is an area of further concern. Remote-control war, however, does not change the underlying
assumptions that have been the basis for the military ethos in the past. The final chapter highlights the dynamic between
political, moral, and social issues as it addresses arange of possible unintended consequences resulting from extensive UCAV
employment. Ultimately, the purpose of this thesis is to provide strategists greater clarity on the political, moral, and social
issues surrounding UCAV employment. Doing so allows them to more effectively address, both objectively and subjectively,
the implications of this new technology.
DTIC
Combat; Drone Aircraft; Pilotless Aircraft; Remotely Piloted \Vehicles

20080021408 Air Univ., Maxwell AFB, AL USA
Fear and Loathing in the Air: Combat Fear and Stress in the Air Force
Hamilton, Phillip T; Jun 2005; 83 pp.; In English
Report No.(s): AD-A477017; No Copyright; Avail.: Defense Technical Information Center (DTIC)
ONLINE: http://hdl.handle.net/100.2/ADA477017

This thesis is about the Air Force's organizational response to acute combat fear and stress -- past and present. Despite
the practical experience of dealing with this issue from World War Il to Vietnam, the Air Force's response has become
muddled in recent years. Anecdotal evidence indicates that some airmen have proven unable or unwilling to do their duty in
the air, but little data exist to corroborate the stories or record the response. To answer a series of related questions about the
genesis and state of the Air Force’s organizational response to acute combat fear and stress, the author has divided this study
into four parts. an examination of the related literature on combat stress; a review of the Air Force's actions in World War |1,
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Korea, and Vietham; alook at the actors and policies that form the contemporary organizational response; and a report on the
formulation and results of the Combat Stress Survey -- an instrument designed to provide contemporary data on the subject.
The study demonstrates that the Air Force’s organizational response to combat fear and stress has been a combination of
medical and administrative policies designed to balance the needs of affected pilots with the warfighting demands of the Air
Force. Unfortunately, there is little balance in the current approach to the issue. Survey results indicate that commanders --
the first line of defense -- have proven unwilling to take long-term administrative actions in the aftermath of stark failures.
The Air Force needs to confront this issue with discussion, Air Force-wide policy, and education so that commanders have
the requisite tools and knowledge to deal with a problem that is likely to return in future conflicts.

DTIC

Combat; Fear; Pilots; Palicies, Warfare

20080021432 William J. Hughes Technical Center, Atlantic City, NJ, USA

Analysis of Factors Effecting Cargo Bay Fire Suppression Using a Fuel Tank Inerting System
Cavage, W. M.; Jun. 2007; 36 pp.; In English

Contract(s)/Grant(s): DOT/FAA/AR-07/28

Report No.(s): PB2007-112093; No Copyright; Avail.: Nationa Technical Information Service (NTIS)

Adding the capability of inert gas generation for fuel tank inerting to a commercial transport airplane has the potential
to improve fire safety and reduce the weight and complexity of existing cargo bay fire suppression systems. To determine the
effectiveness of a potentia fuel tank inerting system for use as a cargo bay fire suppression metered system, a single air
separation module (ASM) was tested to obtain specific performance points relevant to cargo bay fire suppression. These
performance points were then used to calcul ate the time required to inert a single cargo bay with that inerting system and also
to calculate how much time the cargo bay would not be inert using the Onboard Inert Gas Generation System (OBIGGS) with
adischarge of halon. The acquired ASM performance data illustrated that an ASM based OBIGGS used for fuel tank inerting
would be consistent with the requirements for a cargo bay fire suppression metered agent system. The nitrogen-enriched air
(NEA) flow was very sensitive to ASM feed pressure (bleed air pressure) and the NEA flow from the ASM decreases as the
static permeate pressure increases (aircraft altitude decreases). As expected, it is easier to inert the cargo bay as pressure
atitude increases due to the decrease of gas mass in the compartment. The results of modeling the oxygen concentration with
a halon discharge and representative air leakage into the bay to determine time not inert for given conditions illustrated the
same date trends.

NTIS
Air Cargo; Bays (Structural Units); Cargo; Fires; Fuel Tanks; Fire Extinguishers; Fire Prevention

20080021456 Wichita State Univ., Wichita, KS, USA; William J. Hughes Technical Center, Atlantic City, NJ, USA
Teardown Evaluation of Two T-34A Wing Sets
Laubach, M.; Cope, D.; Shiao, M.; Nuss, M.; Jul. 2007; 140 pp.; In English
Contract(s)/Grant(s): 01-C-AW-WISU
Report No.(s): PB2007-112088; No Copyright; Avail.: CASI: A07, Hardcopy

To aid with the assessment of aging acrobatic aircraft, the Federal Aviation Administration (FAA) teamed with the
National Institute for Aviation Research of Wichita State University to teardown and inspect two sets of high-time Beech
T-34A wings. Due to the recent history of fatigue cracking and failure, a destructive evaluation of the T-34A would be useful
to the FAA to specifically address the T-34A concerns, and in a general sense, to assess the condition of a high-time acrobatic
category aircraft. The teardown evaluation involved performing inspections prescribed in Airworthiness Directive 2001-13-18;
disassembly to gain access to the underlying primary structure; paint removal and etching of the wing primary structure to
enhance damage detection; post-disassembly nondestructive inspections, and a detailed microscopic examination of all
primary structure. Selected cracks were also analyzed to determine failure modes.
NTIS
Wing Tips; Wings

20080021545  Air Univ., Maxwell AFB, AL USA
The Need for Speed. Hypersonic Aircraft and the Transformation of Long Range Airpower
Johnson, Kenneth F; Jun 2005; 73 pp.; In English
Report No.(s): AD-A477042; No Copyright; Avail.: Defense Technica Information Center (DTIC)
ONLINE: http://hdl.handle.net/100.2/ADA477042
Transformation to the next level of technology is a pressing issue for the Air Force's strategic planers. Just how much of
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a leap in technology do engineers try to take when designing a new system? The answer depends if new discoveries have
increased the technology available when they design a new system. However, it makes little sense to build new equipment that
does not provide an improved capability or a more reliable system. That being said, the next long-range strike platform could
take that technological leap and be a very fast near-space vehicle. Past events, such as the 2004 X-43 launch, show that
technological progress is occurring on critical hypersonic components. While this is not a, paper on the technology per se, it
covers the implications of building and operating a ‘ hypersonic’ bomber force. This paper addresses the question of whether
or not the hypersonic bomber is worth the required investment and covers severa aspects involved with hypersonic bomber
operations. The purpose of this study is to determine if the advantages gained from developing a hypersonic fleet outweigh
the disadvantages. The author concludes that the advantages gained from developing a hypersonic fleet outweigh the
platform’s disadvantages.

DTIC

Hypersonic Aircraft; Bomber Aircraft; Hypersonics, Launching

20080021551  Air Univ., Maxwell AFB, AL USA
Balanced Insanity: An Argument for the Inclusion of Tasking, Processing, Exploitation, and Dissemination in Future
Security Assistance Unmanned Aerial Vehicle Programs
Hamilton, Shane P; May 2005; 150 pp.; In English
Report No.(s): AD-A477094; No Copyright; Avail.: Defense Technica Information Center (DTIC)
ONLINE: http://hdl.handle.net/100.2/ADA477094

The changes in the threat posed by global terrorism may be drastic, especially when weapons of mass destruction (WMD)
are involved. The coalition nature of the current war on terrorism may also change rapidly as coalition partners enter, leave,
or rejoin the coalition. The USA and its coalition partners must take advantage of the capabilities of modern communications
to transmit and share the most basic levels of intelligence to meet the threat posed by global, potentially catastrophic terrorism.
Time spent analyzing raw information and collating it into finished analytical products as in the NATO aliance framework
may simply not be available. The Cold War intelligence structure no longer achieves the nation’s goals when America's
aliancesin the global war on terror are based on loose regional or global coalitions organized to meet specific threats. Perhaps
the most glaring example of the disconnect between America' s stated policies regarding the global war on terror and its
obsolete security assistance programs is the sale of intelligence unmanned agerial vehicles (UAV's) to foreign coalition partners.
The USA, as the leader of the worldwide coalition against terrorism, is involved in maintaining the intelligence databases
critical to success in awar that spans the globe. As the leading nation of this coalition it is in the best interests of the USA
to maintain a global intelligence network capable of sharing critical information among its partners. If al coalition partners
have access to interoperable intelligence systems, there is a decreased reliance on liaison officers, translators, and other less
effective methods to achieve interoperability. A shared intelligence picture ensures the coalition’s military commander has
centralized control of intelligence. With the direct exchange of intelligence, there is less of a chance for fog and friction to
affect the coalition’s intelligence capabilities.
DTIC
Exploitation; Pilotless Aircraft; Security

20080021737 Dayton Univ. Research Inst., OH, USA
Aging Mechanical Systems Program
Fry, T. A.; Jun. 2007; 104 pp.; In English
Contract(s)/Grant(s): DTFACT-04-C-00021
Report No.(s): PB2007-112087; No Copyright; Avail.: CASI: A06, Hardcopy

Thisreport details the devel opment and demonstration of an Aging Mechanical Systems Methodology, a methodology for
the proactive study of commercial aging aircraft in an effort to ensure on-going safety. The report includes a description of
the methodology and documentation of an inaugural case study. The Embraer 120 pitch control system was the subject of the
case study. Findings and recommendations resulting from both the development of the methodology and the execution of the
case study were included.
NTIS
Aging (Materials); Aircraft Parts
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20080021807 North Carolina Agricultural and Technical State Univ., Greensboro, NC USA
Fault-Tolerant and Reconfigurable Control of Unmanned Aerial Vehicles (UAVS)
Song, Yong D; Feb 29, 2008; 31 pp.; In English
Contract(s)/Grant(s): N00014-03-1-0462
Report No.(s): AD-A477558; No Copyright; Avail.: Defense Technical Information Center (DTIC)
ONLINE: http://hdl.handle.net/100.2/ADA477558

Unmanned aerial vehicles (UAVS) are critical components of the future naval forces. UAV control and monitoring with
autonomous operation will become an absol ute necessity and adaptive cooperation of vehiclesisthe only practical alternative.
The objective of this project is to develop and evaluate new methodologies for cooperative (formation) control of multiple
unmanned air vehicles. The goal isto have multiple UAV s working together as a group. Instead of separately assigning distinct
tasks to each vehicle, the operator would assign tasks to the UAV group, which then determines the best way to accomplish
each task, freeing the operator to maintain surveillance over the entire operation. In this project we investigated Path Tracking
and obstacle avoidance of UAVs using fuzzy logic method. Algorithms for close formation control of multi-UAVs are
developed and simulated. We also investigated fault-tolerant control of single UAV's by neuro-adaptive method. Detailed
description of this method is provided in this document. The project has supported S graduate students with 9 technical papers
published.
DTIC
Drone \ehicles; Fault Tolerance; Pilotless Aircraft

20080021821 Defence Research and Development Canada, Toronto, Ontario Canada
Shin Clearance in the Hawk Mk115
Meunier, Pierre; Jan 2008; 38 pp.; In English; Origina contains color illustrations
Report No.(s): AD-A477620; DRDC-T-TM-2007-129; No Copyright; Avail.: Defense Technical Information Center (DTIC)
ONLINE: http://hdl.handle.net/100.2/ADA477620

In 2006, the Canadian Forces (CF) transitioned to a new anthropometric selection standard for pilots. The new standard
bases acceptance and rejection on whether individuals are physically compatible with the cockpits of all current aircraft; the
previous standard was not aircraft specific. As a result, cockpit compatibility assessments are not currently available for
student pilots who were admitted under the previous standard. In July 2007, a pilot slated to train on the Hawk suspected he
was too large for the cockpit. This prompted a series of events including an anthropometric assessment of current Hawk pilots
and a review of the screening process and limits currently in place. Ten pilots from 15 Wing and an external pilot were
recruited to participate in a field trial designed to assess the shin clearance limits of the Hawk Mk 115. Clearance
measurements between the shins and the main instrument panel were taken with the seat completely down or up, in summer
and winter clothing. The minimum distance between the shins and the instrument panel was recorded with the rudder pedals
in neutral and full left positions. In addition, the largest subject was assessed in the Hawk gjection trainer. The objective was
twofold: 1) to observe the effect of seat movement on shin clearance and 2) to determine whether the trainer could be used
as a cockpit compatibility assessment tool. The results indicate that there is scope for a small increase in the current
anthropometric limits with respect to shin clearance. However, the significance of this increase in terms of population
accommodation depends on which option is retained. The recommended option would provide a risk-balanced limit that
accepts a reduced gjection clearance zone between the knees and the rearview mirrors. This would increase accommodation
by about 2.5%. It was also determined that the gjection simulator was not sufficiently similar to the actual cockpit to be used
as a cockpit compatibility assessment tool.
DTIC
Anthropometry; Clearances, Cockpits

20080021822 Defence Research and Development Canada, Toronto, Ontario Canada
Intelligent Adaptive Interfaces: Summary Report on Design, Development, and Evaluation of Intelligent Adaptive
Interfaces for the Control of Multiple UAVs from an Airborne Platform
Hou, Ming; Kobierski, Robert D; Dec 2006; 88 pp.; In English; Origina contains color illustrations
Report No.(s): AD-A477622; DRDC-T-TR-2006-292; No Copyright; Avail.: Defense Technical Information Center (DTIC)
ONLINE: http://hdl.handle.net/100.2/ADA477622

An absence of guidance on designing complex, dynamic, and networked systems presents challenges to the design of such
systems to maximize overall human-machine system performance. An Intelligent Adaptive Interface (IAl) concept and
associated technologies have been developed to address this problem. A typical 1Al is driven by software agents that can
change the display and /or control characteristics to react to the changes of mission and operator statesin real time. The work
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reported hereisthe result of the two final phases of athree-year project conducted by DRDC Toronto. This project investigated
the efficacy of 1Alsin a multi-Uninhabited Aerial Vehicle (UAV) scenario. The |Al was modelled as part of the UAV tactical
workstations found in a maritime patrol aircraft. In the first phase of the project, a performance model was developed to
compare the difference in mission activities with and without | Al agent aids. The simulation results revealed that the control
of multiple UAVs is a cognitively complex task with high workload. With the augmentation of automation agents, operators
could continue working under high time pressure, resulting in critical tasks being achieved in reduced time. To further test the
effectiveness of |Als and validate the simulation results, a prototype IAl multiagent experimental environment was
implemented for an empirical study. Six IAl agent function groups have been integrated into the UAV operator interfaces.
Operator’s performance was examined with and without | Als under three different workload conditions. The results from both
objective and subjective measures verified the findings of the simulation research. |Als facilitated a significant reduction in
workload and an improvement in situation awareness. This research also developed preliminary guidance on designing 1Al
systems.

DTIC

Adaptive Control; Drone Vehicles; Flying Platforms, Man Machine Systems; Workloads (Psychophysiology)

20080021826 Army Tank-Automotive Research and Development Command, Warren, Ml USA
Corrosion Preventing Characteristics of Military Hydraulic Fluids, Part 2
Jackman, Rachel; Tebbe, Jill; Villahermosa, Luis; Apr 19, 2007; 19 pp.; In English; Original contains color illustrations
Report No.(s): AD-A477636; TARDEC-17052RC; No Copyright; Avail.. Defense Technical Information Center (DTIC)
ONLINE: http://hdl.handle.net/100.2/ADA477636

Presentation Content: Introduction and Brief History; Sample Identification; Laboratory Corrosion Tests and Parameters:
Rust Preventing CharacteristicsASTM D 665, Corrosiveness to Copper ASTM D 130, Corrosiveness and Oxidative Stability
ASTM D 4636; Conclusion.
DTIC
Corrosion; Corrosion Prevention; Hydraulic Fluids; Lubricating Oils

20080021827 Library of Congress, Washington, DC USA
Unmanned Vehicles for U.S. Naval Forces: Background and Issues for Congress
O’'Rourke, Ronald; May 31, 2006; 7 pp.; In English
Report No.(s): AD-A477638; CRS-RS21294; No Copyright; Avail.: Defense Technical Information Center (DTIC)
ONLINE: http://hdl.handle.net/100.2/ADA477638

Unmanned vehicles (UVs) are viewed as a key component of U.S. defense transformation. Recent U.S. military
operations have highlighted the potential of UVs to significantly improve and reshape U.S. military capabilities. Perhaps
uniquely among the military departments, the Department of the Navy (DON), which includes the Navy and Marine Corps,
may eventually acquire every major kind of UV, including unmanned air vehicles (UAV's), unmanned combat air vehicles (or
UCAVSs, which are UAV's armed with weapons), unmanned surface vehicles (USVs), unmanned underwater vehicles (UUVs),
and unmanned ground vehicles (UGVs). Navy and Marine Corps UV programs raise severa potential issues for Congress.
This report will be updated as events warrant.
DTIC
Combat; Drone Vehicles, Procurement; Underwater \ehicles

20080021828 Library of Congress, Washington, DC USA
Unmanned Vehicles for U.S. Naval Forces: Background and Issues for Congress
O’ Rourke, Ronald; Jul 26, 2006; 7 pp.; In English
Report No.(s): AD-A477639; CRS-RS21294; No Copyright; Avail.: Defense Technical Information Center (DTIC)
ONLINE: http://hdl.handle.net/100.2/ADA477639

Unmanned vehicles (UVs) are viewed as a key component of U.S. defense transformation. Perhaps uniquely among the
military departments, the Department of the Navy (DON), which includes the Navy and Marine Corps, may eventually acquire
every mgjor kind of UV, including unmanned air vehicles (UAV's), unmanned combat air vehicles (or UCAV's, which are UAVs
armed with weapons), unmanned surface vehicles (USVs), unmanned underwater vehicles (UUVs), and unmanned ground
vehicles (UGVs). Navy and Marine Corps UV programs raise several potential issuesfor Congress. Thisreport will be updated
as events warrant.
DTIC
Combat; Drone \ehicles; Procurement; Underwater \Vehicles
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20080021831 RAND Corp., Santa Monica, CA USA
Advanced Composite Materials: The Air Force’s Role in Technology Development
Rogers, Curt; Jan 1992; 58 pp.; In English
Contract(s)/Grant(s): F49620-91-C-0003
Report No.(s): AD-A477647; RAND-N-3503-AF; No Copyright; Avail.: Defense Technical Information Center (DTIC)
ONLINE: http://hdl.handle.net/100.2/ADA477647

This RAND Note documents a study on the important institutional activities and processes that contributed to the timely
maturation of advanced composite materials technology for use in combat aircraft structures. The primary purpose of this Note
is to identify the roles that the Air Force (and other governmental organizations) played in the transition of composites from
an emerging and potentially important military technology to the point of initial applications in new aircraft designs. This
study was motivated by the hypothesis that the successful development of divergent technologies (for military purposes) may
have some important and common institutional factorsthat can be identified. For example, the phasing of critical-technologies
identification studies, the enduring presence of technology advocates within the Department of Defense, and the funding of
advanced technology development programs may all be as important to a maturation process as are those elements that are
strictly technical in nature. This work was performed in the Resource Management and System Acquisition Program within
Project AIR FORCE. This Note supplements RAND report R-4199-AF, Maintaining Future Military Aircraft Design
Capability (1992), which examines the general question of how to maintain combat aircraft design capabilities in rapidly
changing threat and budget environments.
DTIC
Aircraft Design; Composite Materials; Composite Sructures; Military Technology; Reinforced Plastics; Research and
Devel opment

20080021856 Library of Congress, Washington, DC USA
Homeland Security: Unmanned Aerial Vehicles and Border Surveillance
Bolkcom, Christopher; Jun 28, 2004; 7 pp.; In English
Report No.(s): AD-A477712; No Copyright; Avail.: Defense Technical Information Center (DTIC)
ONLINE: http://hdl.handle.net/100.2/ADA477712
The use of Unmanned Aerial Vehicles (UAVS) to improve border security is a technique that has garnered congressional
attention. This report examines the strengths and limitations of deploying UAVs along the borders and related issues for
Congress. This report will be updated as events warrant.
DTIC
Drone Vehicles, Pilotless Aircraft; Remotely Piloted \ehicles;, Surveillance

20080021857 Library of Congress, Washington, DC USA
F-22 Raptor Aircraft Program
Bolkcom, Christopher; Nov 5, 2001; 19 pp.; In English
Report No.(s): AD-A477714; No Copyright; Avail.: Defense Technical Information Center (DTIC)
ONLINE: http://hdl.handle.net/100.2/ADA4T77714

The F-22 Raptor is a next-generation fighter/attack aircraft using the latest stealth technology to reduce detection by radar.
Equipped with more advanced engines and avionics than the current F-15 Eagle, the F-22 is expected to maintain U.S. Air
Force capabilities against more sophisticated aircraft and missiles in the 21st century. In 1986 two contractors were selected
to build competing prototypes: Lockheed’s Y F-22 and Northrop’s Y F-23, which were flight tested in late 1990. In April 1991,
the Air Force selected Lockheed’'s YF-22 design for full-scale development, now termed ‘ Engineering and Manufacturing
Development’ (EMD). The aircraft is powered by Pratt & Whitney's F119 engine, selected in competition with General
Electric’s FI20 engine. If produced as now projected, F-22s could begin replacing F-I15s after 2005. The Administrations
FY 2002 budget requested almost $4.8 hillion for the F-22 program in procurement and development finds. Through FY 2000,
Congress provided some $22.8 hillion for the F-22. A 341-aircraft program was estimated in June 2000 to cost about $61.9
billion in actual prior-year and projected out-year expenditures.
DTIC
Attack Aircraft; F-22 Aircraft; Fighter Aircraft
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20080021858 Naval Air Warfare Center, Patuxent River, MD USA
Usability Evaluation of Unmanned Aerial Vehicle Symbology
Hart, Chris, Williams, Henry P, Mar 10, 2008; 18 pp.; In English
Report No.(s): AD-A477719; NAWCADPAX/TR-2007/208; No Copyright; Avail.: Defense Technical Information Center
(DTIC)
ONLINE: http://hdl.handle.net/100.2/ADA477719

Symbology to represent fixed-wing and rotary-wing Unmanned Aerial Vehicles (UAVs) was developed and compared to
MIL-STD-1787C symbology. The symbology was evaluated in several smulated UAV operator tasks. In the first portion of
the study, static screen-shots from a simulated UAV control station display screen were presented to participants. Participants
were required to determine how many air vehicle symbols of a particular type or affiliation were present in the screen-shot.
The results indicated that the new symbology was recognized at least as quickly and accurately as existing MIL-STD-1787C
symbology. In the second portion of the study, participants monitored dynamic video on the control station display.
Participants were required to monitor the display for specific events associated with their own ships. Again, performance with
the new symbology was at least as good as that with MIL-STD-1787C symbology. While this study was limited in scope, the
results represent a productive step in the development, evaluation, and standardization of new UAV symbology.
DTIC
Display Devices; Drone Vehicles; Pilotless Aircraft; Symbols

20080021865 Library of Congress, Washington, DC USA
Homeland Security: Unmanned Aerial Vehicles and Border Surveillance
Bolkcom, Christopher; Dec 7, 2004; 7 pp.; In English
Report No.(s): AD-A477727; CRS-RS21698; No Copyright; Avail.: Defense Technical Information Center (DTIC)
ONLINE: http://hdl.handle.net/100.2/ADA477727

The use of Unmanned Aerial Vehicles (UAVS) to improve border security is a technique that has garnered congressional
attention. This report examines the strengths and limitations of deploying UAVs along the borders and related issues for
Congress. This report will be updated as events warrant.
DTIC
Drone Vehicles; Pilotless Aircraft; Security; Surveillance

20080021866 Library of Congress, Washington, DC USA
F/A-22 Raptor
Bolkcom, Christopher; Jan 6, 2005; 28 pp.; In English
Report No.(s): AD-A477729; CRS-RL31673; No Copyright; Avail.: Defense Technical Information Center (DTIC)
ONLINE: http://hdl.handle.net/100.2/ADA477729

The F/A-22 Raptor is a next-generation fighter/attack aircraft that features the latest stealth technology to reduce detection
by radar. Using more advanced engines and avionics than the current F-15 Eagle, the F/A-22 is intended to maintain U.S. Air
Force capabilities against more sophisticated aircraft and missiles in the 21st century. This report examines the Air Force's
F/A-22 Raptor program, including costs and schedule; considers several key issues, and concludes with a synopsis of recent
legidative activity the program. The F/A-22 has had strong congressional support, although some have criticized the program
on grounds of cost, requirements, and coordination with other tactical aircraft programs. Deletion of procurement funds in the
FY 2000 defense appropriation bill passed by the House made the future of the program a major issue for House and Senate
conferees in 1999. Some question the urgency of procuring of the F/A-22 when production of comparable or better aircraft
by other countries appears unlikely. Others argue that the F/A-22 should enter production as early as possible to cope with
future threats from more advanced air defenses of potential enemies and to maintain the preeminent U.S. position in aviation
technology and production.
DTIC
Attack Aircraft; Costs, Fighter Aircraft; Government Procurement; Law (Jurisprudence)

20080021868 Library of Congress, Washington, DC USA
Russian Fighter Aircraft Industrial Base: Parallels with the USA
Bolkcom, Christopher; Schwarzler, Ellen; Nov 8, 2000; 22 pp.; In English
Report No.(s): AD-A477734; CRS-RL30730; No Copyright; Avail.: Defense Technical Information Center (DTIC)
ONLINE: http://hdl.handle.net/100.2/ADA4T77734
There are many differences between the fighter aircraft industry in the USA and in Russia. The USA has traditionally
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produced its weaponry within a capitalist framework which allowed free enterprise and competition between companies in
private industry. The former Soviet Union’s economy, and its fighter aircraft industry was based on a Marxist, command
economy, where the central government dictated the type and number of aircraft produced and alocated resources for
construction. Once among the most glamorous components of the Soviet military industrial complex, the Russian military
aircraft industry has been described by some analysts as being on the verge of collapse. Russid' s civilian aircraft industry has
faced similar pressures, which does not bode well for the military aviation infrastructure. It may be difficult for fighter aircraft
companies to find employment in Russia' s beleaguered civil aircraft sector. The Russian government has attempted to reform
its fighter aircraft industrial base and make it more efficient and competitive with western industry. It has initiated several
reforms aimed at reducing the stratification and compartmentalization of industrial processes, as well as improving access to
financial resources. These reforms have had mixed success. While Russia' s military aviation infrastructure has consolidated
dramatically, the overall effectiveness of these reform efforts still remains to be seen. As Russia reforms its fighter aircraft
industrial base, there appear to be many parallels between their experience and what is happening in the USA in terms of
declining domestic demand and pressure for consolidation. By examining the events in Russia’s military aviation industrial
base, especially the experience of the Sukhoi and Mikoyan aircraft design bureaus, policy makersin the USA may gain insight
into current and forthcoming domestic fighter aircraft industrial base issues.

DTIC

Defense Industry; Fighter Aircraft; Industries; Russian Federation; United States

20080021869 Library of Congress, Washington, DC USA
Unmanned Aerial Vehicles: Background and Issues for Congress
Geer, Harlan; Bolkcom, Christopher; Nov 21, 2005; 63 pp.; In English
Report No.(s): AD-A477738; CRS-RL31872; No Copyright; Avail.: Defense Technical Information Center (DTIC)
ONLINE: http://hdl.handle.net/100.2/ADA477738

The war on terrorism has put a high premium on a primary mission of UAVSs, intelligence gathering. Furthermore, the
military effectiveness of UAVs in recent conflicts such as Irag (1990) and Kosovo (1999) opened the eyes of many to both
the advantages and disadvantages provided by unmanned aircraft. Long relegated to the sidelines in military operations, UAV's
are now making national headlines as they are used in ways normally reserved for manned aircraft. Conventional wisdom
states that UAV s offer two main advantages over manned aircraft: they are considered more cost-effective, and they minimize
the risk to a pilot’s life. However, the current UAV accident rate (the rate at which the aircraft are lost or damaged) is 100
times that of manned aircraft. UAV s range from the size of an insect to that of acommercial airliner. DOD currently possesses
five mgjor UAVs: the Air Force's Predator and Global Hawk, the Navy and Marine Corps's Pioneer, and the Army’s Hunter
and Shadow. Other key UAV developmental efforts include the Air Force and Navy’s unmanned combat air vehicle (UCAV),
Navy’s vertical takeoff and landing UAV (VTUAV), and the Broad Area Maritime Surveillance UAV (BAMS), and the Marine
Corps's Dragon Eye and Dragon Warrior. The services continue to be innovative in their use of UAVsS. Recent examples
include arming UAV s (Predator, Hunter), using UAV's to extend the eyes of submarines, and teaming UAV s with strike aircraft
and armed helicopters to improve targeting. Congressional considerations include the proper pace, scope, and management of
DoD UAV procurement; appropriate investment priorities for UAVsS versus manned aircraft; UAV future roles and
applications; personnel issues; industrial base issues; and technology proliferation. This report will be updated as necessary.
DTIC
Acquisition; Costs; Drone Vehicles; Military Operations; Pilotless Aircraft

20080021872 Library of Congress, Washington, DC USA
F-22 Raptor Aircraft Program
Bolkcom, Christopher; Jan 14, 2002; 19 pp.; In English
Report No.(s): AD-A477749; CRS-1B87111; No Copyright; Avail.: Defense Technical Information Center (DTIC)
ONLINE: http://hdl.handle.net/100.2/ADA477749

The F-22 Raptor is anext-generation fighter-attack aircraft using the latest stealth technology to reduce detection by radar.
Equipped with more advanced engines and avionics than the current F-15, the F-22 is expected to maintain U.S. Air Force
capabilities against more sophisticated aircraft and missilesin the 21st century. In 1986 two contractors were selected to build
competing prototypes. Lockheed's YF-22 and Northrop’s Y F-23, which were flight tested in late 1990. In April 1991, the Air
Force selected Lockheed's YF-22 design for full-scale development. The aircraft is powered by Pratt & Whitney’s F119
engine, selected in competition with General Electric’s F120 engine. If produced as projected, F-22s could begin replacing
F-15s after 2005. The Administration’s FY 2002 budget requested almost $4.8 billion for the F-22 program in procurement and
development funds. Through FY 2000, Congress provided some $22.8 billion for the F-22. A 341-aircraft program was
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estimated in June 2000 to cost about $61.9 billion in actual prior-year and projected out-year expenditures. The F-22 program
raises questions about its cost and the need for this aircraft, the capabilities it would have, and the number of these planes
needed to meet military requirements. The F-22 has had strong congressional support, athough some have criticized the
program on grounds of cost, requirements, and coordination with other tactical aircraft programs. Deletion of procurement
funds in the FY 2000 defense appropriation bill passed by the House made the future of the program a major issue for House
and Senate confereesin 1999. Some question the urgency of beginning production of the F-22 when production of comparable
or better aircraft by other countries appears unlikely. Others argue that the F-22 should enter production as early as possible
to cope with future threats from more advanced air defenses of potential enemies and to maintain the U.S. position in aviation
technology and production.

DTIC

Armed Forces (United States); Attack Aircraft; Cost Estimates; F-22 Aircraft; Federal Budgets; Fighter Aircraft; Government
Procurement; Stealth Technology

20080021873 Library of Congress, Washington, DC USA
F-22 Raptor Aircraft Program
Bolkcom, Christopher; Jul 3, 2002; 19 pp.; In English
Report No.(s): AD-A477750; CRS-1B87111; No Copyright; Avail.: Defense Technical Information Center (DTIC)
ONLINE: http://hdl.handle.net/100.2/ADA477750

The F-22 Raptor is a next-generation fighter-attack aircraft using the latest stealth technology to reduce detection by radar.
Equipped with more advanced engines and avionics than the current F-15, the F-22 is expected to maintain U.S. Air Force
capabilities against more sophisticated aircraft and missilesin the 21st century. In 1986 two contractors were selected to build
competing prototypes. Lockheed's YF-22 and Northrop’s Y F-23, which were flight tested in late 1990. In April 1991, the Air
Force selected Lockheed's YF-22 design for full-scale development. The aircraft is powered by Pratt & Whitney's F119
engine, selected in competition with General Electric’'s F120 engine. If produced as projected, F-22s could begin replacing
F-15s after 2005. The Administration’s FY 2003 budget requested $5.2 hillion for the F-22 program in procurement and
development funds. Through FY 2000, Congress provided some $22.8 hillion for the F-22. A 341-aircraft program was
estimated in June 2000 to cost about $61.9 billion in actual prior-year and projected out-year expenditures. The F-22 program
raises questions about its cost and the need for this aircraft, the capabilities it would have, and the number of these planes
needed to meet military requirements. The F-22 has had strong congressional support, athough some have criticized the
program on grounds of cost, requirements, and coordination with other tactical aircraft programs. Deletion of procurement
funds in the FY 2000 defense appropriation bill passed by the House made the future of the program a major issue for House
and Senate confereesin 1999. Some question the urgency of beginning production of the F-22 when production of comparable
or better aircraft by other countries appears unlikely. Others argue that the F-22 should enter production as early as possible
to cope with future threats from more advanced air defenses of potential enemies and to maintain the U.S. position in aviation
technology and production.
DTIC
Armed Forces (United States); Attack Aircraft; Cost Estimates, F-22 Aircraft; Federal Budgets; Fighter Aircraft; Government
Procurement; Stealth Technology

20080021874 Library of Congress, Washington, DC USA
F-22 Raptor Aircraft Program
Bolkcom, Christopher; Aug 9, 2002; 19 pp.; In English
Report No.(s): AD-A477751; CRS-1B87111; No Copyright; Avail.: Defense Technical Information Center (DTIC)
ONLINE: http://hdl.handle.net/100.2/ADA477751

The F-22 Raptor is anext-generation fighter-attack aircraft using the latest stealth technology to reduce detection by radar.
Equipped with more advanced engines and avionics than the current F-15, the F-22 is expected to maintain U.S. Air Force
capabilities against more sophisticated aircraft and missilesin the 21st century. In 1986 two contractors were selected to build
competing prototypes. Lockheed's YF-22 and Northrop’s Y F-23, which were flight tested in late 1990. In April 1991, the Air
Force selected Lockheed's YF-22 design for full-scale development. The aircraft is powered by Pratt & Whitney's F119
engine, selected in competition with General Electric’s F120 engine. If produced as projected, F-22s could begin replacing
F-15s after 2005. The Administration’s FY 2003 budget requested $5.2 billion for the F-22 program in procurement and
development funds. Through FY 2000, Congress provided some $22.8 hillion for the F-22. A 341-aircraft program was
estimated in June 2000 to cost about $61.9 billion in actual prior-year and projected out-year expenditures. The F-22 program
raises questions about its cost and the need for this aircraft, the capabilities it would have, and the number of these planes
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needed to meet military requirements. The F-22 has had strong congressional support, athough some have criticized the
program on grounds of cost, requirements, and coordination with other tactical aircraft programs. Deletion of procurement
funds in the FY 2000 defense appropriation bill passed by the House made the future of the program a major issue for House
and Senate confereesin 1999. Some question the urgency of beginning production of the F-22 when production of comparable
or better aircraft by other countries appears unlikely. Others argue that the F-22 should enter production as early as possible
to cope with future threats from more advanced air defenses of potential enemies and to maintain the U.S. position in aviation
technology and production.

DTIC

Armed Forces (United States); Attack Aircraft; Cost Estimates; F-22 Aircraft; Federal Budgets; Fighter Aircraft; Government
Procurement; Sealth Technology

20080021875 Library of Congress, Washington, DC USA
F-22 Raptor Aircraft Program
Bolkcom, Christopher; Sep 11, 2002; 19 pp.; In English
Report No.(s): AD-A477752; CRS-1B87111; No Copyright; Avail.: Defense Technical Information Center (DTIC)
ONLINE: http://hdl.handle.net/100.2/ADA477752

The F-22 Raptor is anext-generation fighter-attack aircraft using the latest stealth technology to reduce detection by radar.
Equipped with more advanced engines and avionics than the current F-15, the F-22 is expected to maintain U.S. Air Force
capabilities against more sophisticated aircraft and missilesin the 21st century. In 1986 two contractors were selected to build
competing prototypes. Lockheed’s Y F-22 and Northrop’s Y F-23, which were flight tested in late 1990. In April 1991, the Air
Force selected Lockheed's YF-22 design for full-scale development. The aircraft is powered by Pratt & Whitney's F119
engine, selected in competition with General Electric’s F120 engine. If produced as projected, F-22s could begin replacing
F-15s after 2005. The Administration’s FY 2003 budget requested $5.2 billion for the F-22 program in procurement and
development funds. Through FY 2000, Congress provided some $22.8 hillion for the F-22. A 341-aircraft program was
estimated in June 2000 to cost about $61.9 billion in actual prior-year and projected out-year expenditures. The F-22 program
raises questions about its cost and the need for this aircraft, the capabilities it would have, and the number of these planes
needed to meet military requirements. The F-22 has had strong congressiona support, although some have criticized the
program on grounds of cost, requirements, and coordination with other tactical aircraft programs. Deletion of procurement
funds in the FY 2000 defense appropriation bill passed by the House made the future of the program a major issue for House
and Senate confereesin 1999. Some question the urgency of beginning production of the F-22 when production of comparable
or better aircraft by other countries appears unlikely. Others argue that the F-22 should enter production as early as possible
to cope with future threats from more advanced air defenses of potential enemies and to maintain the U.S. position in aviation
technology and production.
DTIC
Armed Forces (United States); Attack Aircraft; Cost Estimates, F-22 Aircraft; Federal Budgets; Fighter Aircraft; Government
Procurement; Sealth Technology

20080021876 Library of Congress, Washington, DC USA
F-22 Raptor Aircraft Program
Bolkcom, Christopher; Oct 16, 2002; 20 pp.; In English
Report No.(s): AD-A477753; CRS-1B87111; No Copyright; Avail.: Defense Technical Information Center (DTIC)
ONLINE: http://hdl.handle.net/100.2/ADA477753

The F-22 Raptor is anext-generation fighter-attack aircraft using the latest stealth technology to reduce detection by radar.
Equipped with more advanced engines and avionics than the current F-15, the F-22 is expected to maintain U.S. Air Force
capabilities against more sophisticated aircraft and missilesin the 21st century. In 1986 two contractors were selected to build
competing prototypes. Lockheed's YF-22 and Northrop’s Y F-23, which were flight tested in late 1990. In April 1991, the Air
Force selected Lockheed's YF-22 design for full-scale development. The aircraft is powered by Pratt & Whitney’'s F119
engine, selected in competition with General Electric’'s F120 engine. If produced as projected, F-22s could begin replacing
F-15s after 2005. The Administration’s FY 2003 budget requested $5.2 billion for the F-22 program in procurement and
development funds. Through FY 2000, Congress provided some $22.8 hillion for the F-22. A 341-aircraft program was
estimated in June 2000 to cost about $61.9 billion in actual prior-year and projected out-year expenditures. The F-22 program
raises questions about its cost and the need for this aircraft, the capabilities it would have, and the number of these planes
needed to meet military requirements. The F-22 has had strong congressional support, athough some have criticized the
program on grounds of cost, requirements, and coordination with other tactical aircraft programs. Deletion of procurement
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funds in the FY 2000 defense appropriation bill passed by the House made the future of the program a major issue for House
and Senate confereesin 1999. Some question the urgency of beginning production of the F-22 when production of comparable
or better aircraft by other countries appears unlikely. Others argue that the F-22 should enter production as early as possible
to cope with future threats from more advanced air defenses of potential enemies and to maintain the U.S. position in aviation
technology and production.

DTIC
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20080021895 Library of Congress, Washington, DC USA
V-22 Osprey Tilt-Rotor Aircraft
Bolkcom, Christopher; Jan 14, 2002; 19 pp.; In English
Report No.(s): AD-A477814; No Copyright; Avalil.: Defense Technical Information Center (DTIC)
ONLINE: http://hdl.handle.net/100.2/ADA477814

The V-22 Osprey is atilt-rotor aircraft that takes off and lands vertically like a helicopter and flies like a plane by tilting
its wing-mounted rotors to function as propellers. Combining a helicopter’s operational flexibility with the greater speed,
range, and efficiency of fixed-wing aircraft, the V-22 can perform such missions as troop/cargo transport, amphibious assaullt,
specia operations, and search and rescue operations. Begun in FY1982 by the Army and now funded in part by the Air Force,
the V-22 has been primarily a Marine Corps program funded by the Navy Department. The aircraft is produced by Bell
Helicopter Textron and Boeing Helicopters, with engines produced by Rolls-Royce/Allison. Flight testing and operational
evaluation of pre-production V-22s began in early 1997, with procurement of production aircraft approved in April 1997. The
future of the aircraft was at issue in 1989-92, when Secretary of Defense Cheney sought to cancel the program on grounds
of affordability. Congress continued to find the program, however, and through FY 2000 some $ 10 billion was provided for
the program, which as of December 31, 1999, was estimated by the Defense Department to cost some $38.1 billion to develop
and produce 458 aircraft.
DTIC
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20080021897 Library of Congress, Washington, DC USA
C-17 Cargo Aircraft Program
Bolkcom, Christopher; Mar 20, 2000; 15 pp.; In English
Report No.(s): AD-A477823; CRS-1B93-41; No Copyright; Avail.: Defense Technical Information Center (DTIC)
ONLINE: http://hdl.handle.net/100.2/ADA477823

The C-17 Globemaster 111 is a long-range cargo/transport aircraft operated by the U.S. Air Force since 1993. Congress
approved development of the aircraft in the late 1970s, when it was recognized that the Air Force did not have enough airlift
capability. In 1981, the McDonnell Douglas C-17 emerged as winner of a competition with Boeing and Lockheed to develop
a next-generation aircraft to replace C-130s and C-141s. Full-scale development of the C-17 got underway in 1986, but
technical problems and funding shortfalls delayed the program, leading to slipped schedules and increased costs. Despite these
difficulties, the C-17 has retained congressional support and enjoyed strong Air Force and Army backing. Defense officials
view the C-17 as essential in the post-Cold War environment, because of its ability to use smaller bases in remote areas. The
C-17 first flew in 1991, about a year later than originally scheduled. Deliveries began in 1993, and in January 1995 the Air
Force declared the aircraft fully operational. By January 2000, the Air Force had taken delivery of 57 C-17s, some of which
were used in Bosnia and later in Kosovo operations with notable success. Production problems in the late 1980s raised
questions about the possibility of more cost-effective alternatives. In April 1990, Defense Secretary Cheney reduced the
projected buy from 210 to 120 planes. In late 1993, DOD gave the contractor two years to solve production problems or face
termination of the contract, with airlift shortfalls to be filled by modified commercia transport planes or existing military
airlifters.
DTIC
C-17 Aircraft; Cargo; Cargo Aircraft; Transport Aircraft
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20080021901 Lehigh Univ., Bethlehem, PA USA
Origin and Control of the Flow Structure on Unmanned Combat Air Vehicle
Rockwell, Donald; Yaniktepe, B; Yavuz, M M; Goruney, T; Kosoglu, M A; Kim, Y; Liakopoulos, A; Dec 2007; 136 pp.; In
English
Contract(s)/Grant(s): FA9550-05-1-0072; F49620-02-1-0061
Report No.(s): AD-A477828; No Copyright; Avail.: Defense Technical Information Center (DTIC)
ONLINE: http://hdl.handle.net/100.2/ADA477828

Flow structure on deltawings having low sweep angle, representative of those used in UCAVsand MAVS, is characterized
in detail using; technique of quantitative imaging, high-image-density particle image velocimetry. Cases of stationary wings,
wings subjected to control at their trailing-edges, and wings undergoing prescribed pitching maneuvers have been addressed
as part of this investigation. The sweep ‘angle of each wing is sufficiently small, such that the patterns of the flow structure
exhibit elongated separation layers in the crossflow plane. These patterns can be interpreted in conjunction with patterns of
streamline topology in the cross flow plane, as well as patterns of root-mean-square velocity fluctuation and velocity spectra,
in order to provide insight into the origin of unsteady loading of the aerodynamic surface. As an adjunct to the series of
investigations of flow past deltawings in absence of atail, the interaction of vortex breakdown with the simulated tail of awing
has been characterized using quantitative imaging and eval uated using atechnique of proper orthogonal decomposition (POD).
DTIC
Boundary Layer Separation; Combat; Control Systems Design; Controllers; Decomposition; Delta Wings; Drone \ehicles;
Separated Flow; Topology; \Vortices

20080021909 General Accounting Office, Washington, DC USA
Joint Strike Fighter. Recent Decisions by DOD Add to Program Risks
Mar 2008; 59 pp.; In English
Report No.(s): AD-A477840; GAO-08-388; No Copyright; Avail.: Defense Technical Information Center (DTIC)
ONLINE: http://hdl.handle.net/100.2/ADA477840

The JSF total acquisition cost estimate increased by more than $23 billion since our March 2007 report due to changes
in procurement costs. Principal driving factors were (1) increased unit costs from extending the procurement period seven
years at lower annual rates and (2) increased future price estimates based on contractor proposals for the first production lot.
The official cost estimate for development remained about the same in total as it has since the program was restructured in
2004. However, this was largely achieved by reducing requirements, not fully program, and spending management reserves
much faster than budgeted. Facing a probable contract cost overrun, DOD officials decided not to request additional funding
and time for development, opting instead to reduce test resources in order to replenish management reserves from $400 million
to $1 billion. During the last year, DOD and the contractor also reported progress in several important areas, including
international partner agreements, first flights of a JSF prototype and test bed, and a more realistic procurement schedule. The
recent decision to replenish management reserves by reducing test resources, known as the Mid-Course Risk Reduction Plan,
significantly increases the risks of not completing development testing on time and not finding and fixing design and
performance problems until late into operational testing and production, when it is more expensive and disruptive to do so.
The plan also does not directly address and correct the continuing production and schedule concerns that depl eted management
reserves. We expect program development and procurement costs to increase substantially and schedule pressures to worsen
based on performance to date and the conditions that gave rise to the risk reduction plan. Two-thirds of budgeted funding for
the JSF has been spent on the prime development contract, but only about one-half of the work has been completed.
DTIC
Cost Estimates; Costs; Fighter Aircraft; Flight Tests, Risk

20080021913 General Accounting Office, Washington, DC USA
Joint Strike Fighter: Impact of Recent Decisions on Program Risks
Sullivan, Michael J; Bonner, Marvin; Clark, Jerry; Fairbairn, Bruce; Keener, JK; Lea, Matt; Mullins, Brian; Novillo, Daniel;
Perdue, Charles; Mar 11, 2008; 27 pp.; In English
Report No.(s): AD-A477858; GAO-08-569T; No Copyright; Avail.: Defense Technical Information Center (DTIC)
ONLINE: http://hdl.handle.net/100.2/ADA477858

The Joint Strike Fighter (JSF) is the Department of Defense’s (DoD) most expensive aircraft acquisition program. DoD
is expected to develop, procure, and maintain 2,443 aircraft at a cost of more than $950 hillion. DoD plans for the JSF to
replace or complement several types of aircraft in the Air Force, Navy, and Marine Corps. Given the program’s cost and
importance, it is critical that decisions are made within this program to maximize its benefit to the nation. This testimony
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highlights a number of those decisions and impacts. The testimony does the following: (1) discusses emerging risks to the
overall program, and (2) updates information for GAO's cost analysis of last year regarding sole-source and competitive
scenarios for acquisition and sustainment of the JSF engine. Information on the overall program is from GAO’s mandated
annual report, also issued today. GAO tracked annual cost and schedule changes, reasons for changes, decisions affecting
development, and compared DoD cost estimating methodol ogies to best practices. For the two engines, GAO updated cost data
from last year’s testimony and made new projections. This testimony does not have recommendations, but GAO’ s mandated
report recommends revisiting the mid-course plan and improving cost estimates. DoD substantially agreed.

DTIC

Competition; Cost Analysis; Defense Program; Fighter Aircraft; Jet Aircraft; Jet Engines, Procurement; Risk

20080021916 Library of Congress, Washington, DC USA
V-22 Osprey Tilt-Rotor Aircraft
Bolkcom, Christopher; Nov 5, 2001; 18 pp.; In English
Report No.(s): AD-A477882; CRS-1B86103; No Copyright; Avail.: Defense Technica Information Center (DTIC)
ONLINE: http://hdl.handle.net/100.2/ADA477882

The V-22 Osprey is atilt-rotor aircraft that takes off and lands vertically like a helicopter and flies like a plane by tilting
its wing-mounted rotors to function as propellers. Combining a helicopter s operational flexibility with the greater speed,
range, and efficiency of fixed-wing aircraft, the V-22 can perform such missions as troop/cargo transport, amphibious assaullt,
specia operations, and search and rescue operations. Begun in FY 1982 by the Army and now funded in part by the Air Force,
the V-22 has been primarily a Marine Corps program funded by the Navy Department. The aircraft is produced by Bell
Helicopter Textron and Boeing Helicopters, with engines produced by Rolls-Royce/Allison. Flight testing and operational
evaluation of pre-production VV-22s began in early 1997, with procurement of production aircraft approved in April 1997. The
future of the aircraft was at issue in 1989-92, when Secretary of Defense Cheney sought to cancel the program on grounds
of affordability. Congress continued to fund the program, however, and through FY 2000 some $10 billion was provided for
the program, which as of December 31, 1999, was estimated by the Defense Department to cost some $38.1 billion to develop
and produce 458 aircraft. For FY 2000, the Administration requested some $1,100 million in Navy and Air Force procurement
funds and Navy R&D funding for 10 aircraft. Congress authorized and appropriated funding for 12 MV-22s for the U.S.
Marine Corpsin FY2000. For FY 2001, the Administration requested $1,843 million for the program, including procurement
funds for 16 MV-22s and 4 Air Force CV-22s. The Administration s FY 2002 defense budget requested $3,278.3 million for
the V- 22 program including procurement of 12 MV- 22s for the Marine Corps, modification of existing aircraft, and RDT&E.
DTIC
Aircraft Configurations, Fixed Wings; Flight Tests; Tilt Rotor Aircraft; V-22 Aircraft

20080021990 Library of Congress, Washington, DC USA

V-22 Osprey Tilt-Rotor Aircraft

Bolkcom, Christopher; Aug 4, 2005; 19 pp.; In English

Report No.(s): AD-A477901; CRS-RL31384; No Copyright; Avail.: Defense Technical Information Center (DTIC)

The V-22 Osprey is a tilt-rotor aircraft, capable of vertical or short take off and landing, with forward flight like a
conventional fixed-wing aircraft. The MV-22 is the Marine Corps' top aviation priority. Marine Corps leaders believe that the
Osprey will provide them an unprecedented capability to quickly and decisively project power from well over the horizon. The
Air Force's CV-22 version will be used for special operations. Army officials have testified that the service has no requirement
for the V-22, but the Navy has expressed interest in purchasing MV-22s for a variety of missions. The V-22 program has been
under development for over 25 years. Safety and maintenance concerns have arisen during this period (due in large part to
three fatal accidents). The commander of the V-22 maintenance squadron admitted to falsifying maintenance records to make
the aircraft appear more maintainable than it was, and three Marines were found guilty of misconduct. The program has
maintained support from many in Congress despite these deficiencies. The program has undergone restructuring to
accommodate congressional direction, budget constraints, and recommendations from outside experts, and DoD managers.
After a 17-month hiatus, the Osprey embarked on its second set of flight tests in May of 2002. Tests were completed in June
2005 to the satisfaction of Navy testers, who believe that the V-22 has resolved al technical and engineering problems
identified in internal and external reviews. A decision on full rate production awaits approval by the DoD Director of
Operational Test and Evaluation and the Defense Acquisition Board. Supporters tout the V-22's potential operational
capabilities relative to the helicopters it will replace. It will fly faster, farther and with more payload than the CH-46 Sea
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Knight the Marine Corps currently operates. They argue that this combination of attributes will provide the Marine Corps with
new and potentially transformational capabilities.

DTIC

Aircraft Accidents; Flight Tests; Government Procurement; Maintenance; Procurement; Tilt Rotor Aircraft; V-22 Aircraft

20080021991 Library of Congress, Washington, DC USA

V-22 Osprey Tilt-Rotor Aircraft

Bolkcom, Christopher; Aug 23, 2006; 19 pp.; In English

Report No.(s): AD-A477902; CRS-RL31384; No Copyright; Avail.: Defense Technical Information Center (DTIC)

The V-22 Osprey is a tilt-rotor aircraft, capable of vertical or short take off and landing, with forward flight like a
conventional fixed-wing aircraft. The MV-22 is the Marine Corps' top aviation priority. Marine Corps leaders believe that the
Osprey will provide them an unprecedented capability to quickly and decisively project power from well over the horizon. The
Air Force’'s CV-22 version will be used for special operations. Army officials have testified that the service has no requirement
for the V-22, but the Navy has expressed interest in purchasing MV-22s for a variety of missions. The V-22 program has been
under development for over 25 years. Safety and maintenance concerns have arisen during this period (due in large part to
three fatal accidents). The commander of the V-22 maintenance squadron admitted to falsifying maintenance records to make
the aircraft appear more maintainable than it was, and three Marines were found guilty of misconduct. The program has
maintained support from many in Congress despite these deficiencies. The program has undergone restructuring to
accommodate congressional direction, budget constraints, and recommendations from outside experts, and DoD managers.
After a 17-month hiatus, the Osprey embarked on its second set of flight tests in May of 2002. Tests were completed in June
2005 to the satisfaction of Navy testers, who believe that the V-22 has resolved all technical and engineering problems
identified in internal and external reviews. On Sep 28, 2005 the V-22 program passed a major milestone when the Defense
Acquisition Board approved it for military use and full rate production. Supporters tout the V-22's operational capabilities
relative to the helicoptersit will replace. It will fly faster, farther and with more payload than the CH-46 Sea Knight the Marine
Corps currently operates. They argue that this combination of attributes will provide the Marine Corps with new and
potentially transformational capabilities.

DTIC
Aircraft Accidents; Flight Tests, Government Procurement; Maintenance; Procurement; Tilt Rotor Aircraft; V-22 Aircraft

20080022047 Maryland Univ., Baltimore, MD USA

Critical Care Performance in a Simulated Military Aircraft Cabin Environment

McNeill, Margaret M; Jan 2007; 269 pp.; In English

Report No.(s): AD-A478058; CI08-0008; No Copyright; Avail.: Defense Technical Information Center (DTIC)

Since the start of Operation Enduring Freedom in 2001, over 42,063 patients have been transported by the USA Air Force
aeromedical evacuation system. Critical Care Air Transport Teams (CCATTS) provide care for 5-10% of the injured and ill
warriors that are transported on military cargo aircraft to definitive treatment facilities. The purposes of this study were to
determine the effect of two stressors of flight, altitude-induced hypoxia and aircraft noise, and to examine the contributions
of fatigue and clinical experience on cognitive and physiological performance of CCATT providers. This repeated measures
2 x 2 x 4 factoria study included a sample of 60 military nurses. The participants completed a simulated patient care scenario
under aircraft cabin noise and altitude conditions. Cognitive performance was measured with Critical Care Scores, Critical
Care Errors and Omissions, and Critical Care Reaction Times during the scenario. Physiological performance was measured
four times during the scenario via vital signs and oxygen saturation. Differences in cognitive and physiological performance
were analyzed using RM ANOVA. A multiple regression model was developed to determine the independent contribution of
fatigue and clinical experience to cognitive and physiological performance as a function of altitude and noise. Critical Care
Scores (p = .020) and Errors and Omissions (p = .047) were negatively impacted by aircraft cabin noise. Noise resulted in
increase in respiratory rate (p = .019). Critical Care Scores (p <.001) and Errors and Omissions (p = .002) worsened with
atitude. Heart rate (p <.001) and respiratory rate (p <.001) increased with altitude, and oxygen saturation (p <.001) decreased.
A regression analysis of Critical Care Reaction Time to First Defibrillation with altitude, noise, fatigue, current critical care
experience, and experience accounted for 20% of the variance in reaction time (p = .028).

DTIC
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20080022059 Army Research Development and Engineering Command, Warren, M1 USA
Rapidly Installed Fluid Transfer System (RIFTS)

Li, Rebecca; Jan 10, 2005; 8 pp.; In English

Report No.(s): AD-A478110; No Copyright; Avail.: Defense Technical Information Center (DTIC)

Fossil fuels will continue to be the primary propulsion fuel for military aircraft, vehicles, and ground equipment for the
foreseeable future. Water is the critical fuel to sustain the ultimate weapon, our soldiers. Distributing large quantities of bulk
fuel and water required on the battlefield in the 21st century will require rapid deployment, installation, and recovery
capabilities not inherent in existing petroleum and water distribution equipment. The Rapidly Installed Fluid Transfer System
(RIFTS) will be designed to minimize strategic transport assets to deliver it to the theater of operation, will require fewer assets
to deploy, will be easily recovered for redeployment. and will have an expected minimum service life of 15-25 years.
DTIC
Fossil Fuels, Geological Faults, Ground Support Equipment; Water

20080022073 Sky Research, Ashland, OR USA

Demonstration of Airborne Wide Area Assessment Technologies at the Toussaint River, Ohio
Foley, Jack; Wright, David; Apr 17, 2007; 65 pp.; In English; Origina contains color illustrations
Contract(s)/Grant(s): W912HQ-05-C-0036; Proj-MM-0535

Report No.(s): AD-A478170; No Copyright; Avail.: Defense Technical Information Center (DTIC)

The former Erie Army Depot, Ottawa County, Ohio, is located aong the western shore of Lake Erie. This site and the
associated impact areas are classified by the USA Government as Formerly Used Defense Sites (FUDS) and was formerly used
for artillery testing, resulting in impact areas on land and in Lake Erie. This demonstration utilized Helicopter Multi-Towed
Array Detection System (MTADS) Magnetometry (HeliMag) technology, a wide area assessment technology, to assist in the
characterization of the shore and shallow areas in and around the Toussaint River relative to munitions contamination from
historical activities at the Erie Army Depot and Camp Perry. A data collection survey was conducted in September of 2006
and resulted in the survey of 3,389 acres. Targets were selected using manual picking procedures and 1,904 anomalies were
selected from the data to assess the distribution of metal objects across the study area.

DTIC
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20080022258 Naval Postgraduate School, Monterey, CA USA

A Resurvey of Shift Work-Related Fatigue in MQ-1 Predator Unmanned Aircraft System Crewmembers
Tvaryanas, Anthony P; Platte, William; Swigart, Caleb; Colebank, Jayson; Miller, Nita L; Mar 2008; 51 pp.; In English
Report No.(s): AD-A477976; NPS-OR-08-001; No Copyright; Avail.: Defense Technical Information Center (DTIC)

A previous study showed shift working crewmembersin aMQ-1 Predator unmanned aircraft system (UAS) squadron had
significantly increased fatigue, emotional exhaustion, and burnout relative to traditional aircrew from another * high-demand,
low density’ weapon system. This study presents the results of a follow-up survey of this population of UAS crewmembers
who were supporting ‘reachback’ teleoperations using a modified rotational shift work schedule. Specifically, shift
work-related increases in fatigue, sleepiness, and risk for performance decrements were examined. Shift system features and
individual and situational differences associated with fatigue were also explored. Finally, shift system features of several types
of schedules were assessed through modeling and simulation. The study found no significant reduction in reported fatigue
despite prior modifications to the shift work schedule. It also demonstrated the potential for inadequate staffing levels to
magnify the adverse effects of shift work.

DTIC
Crews, Pilotless Aircraft; Predators;, Remotely Piloted \ehicles
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07
AIRCRAFT PROPULSION AND POWER
Includes primary propulsion systems and related systems and components, e.g., gas turbine engines, compressors, and fuel systems;

and onboard auxiliary power plants for aircraft. For related information see also 20 Spacecraft Propulsion and Power; 28 Propellants
and Fuels; and 44 Energy Production and Conversion.

20080021214 NASA Glenn Research Center, Cleveland, OH, USA
Distributed Turboelectric Propulsion for Hybrid Wing Body Aircraft
Kim, Hyun Dae; Brown, Gerald V.; Felder, JamesL.; [2008]; 11 pp.; In English; 2008 International Powered Lift Conference
Royal Aeronautical Society, 22-24 Jul. 2008, London, UK; Original contains color and black and white illustrations
Contract(s)/Grant(s): WBS 561581.02.08.03.13.03; No Copyright; Avail.: CASI: A03, Hardcopy
ONLINE: http://hdl.handle.net/2060/20080021214

Meeting future goalsfor aircraft and air traffic system performance will require new airframes with more highly integrated
propulsion. Previous studies have evaluated hybrid wing body (HWB) configurations with various numbers of engines and
with increasing degrees of propulsion-airframe integration. A recently published configuration with 12 small engines partially
embedded in a HWB aircraft, reviewed herein, serves as the airframe baseline for the new concept aircraft that is the subject
of this paper. To achieve high cruise efficiency, a high lift-to-drag ratio HWB was adopted as the baseline airframe along with
boundary layer ingestion inlets and distributed thrust nozzles to fill in the wakes generated by the vehicle. The distributed
powered-lift propulsion concept for the baseline vehicle used a simple, high-lift-capable internally blown flap or jet flap
system with a number of small high bypass ratio turbofan engines in the airframe. In that concept, the engine flow path from
the inlet to the nozzle is direct and does not involve complicated internal ducts through the airframe to redistribute the engine
flow. In addition, partially embedded engines, distributed along the upper surface of the HWB airframe, provide noise
reduction through airframe shielding and promote jet flow mixing with the ambient airflow. To improve performance and to
reduce noise and environmental impact even further, a drastic change in the propulsion system is proposed in this paper. The
new concept adopts the previous baseline cruise-efficient short take-off and landing (CESTOL ) airframe but employs a number
of superconducting motorsto drive the distributed fans rather than using many small conventional engines. The power to drive
these electric fans is generated by two remotely located gas-turbine-driven superconducting generators. This arrangement
allows many small partially embedded fans while retaining the superior efficiency of large core engines, which are physically
separated but connected through electric power linesto the fans. This paper presents a brief description of the earlier CESTOL
vehicle concept and the newly proposed electrically driven fan concept vehicle, using the previous CESTOL vehicle as a
baseline.
Author
Electric Propulsion; Aerodynamic Configurations; Engine Airframe Integration; Turbogenerators, Powered Lift Aircraft; Lift
Drag Ratio; Ingestion (Engines); Engine Design

20080022161 United Technologies Corp., East Hartford, CT, USA
Divergent Flap for a Gas Turbine Engine
Arbona, J. A., Inventor; 20 May 04; 11 pp.; In English
Patent Info.: Filed Filed 20 May 04; US-Patent-Appl-SN-10-850-252
Report No.(s): PB2007-109174; No Copyright; Avail.: CASI: A03, Hardcopy

A divergent flap assembly of a gas turbine engine includes a hotsheet, a backbone structure for supporting the hotsheet,
and a plow portion secured to the backbone structure to bridge a gap between the hotsheet and an external flap. The plow
portion is fabricated from CMC material and has external geometry to complement and substantially continue geometry of the
externa flap to minimize plane detection. The plow portion is attached to the backbone structure such that when the backbone
structure thermally expands, the plow portion is shifted to minimize an offset between a trailing edge of the hotsheet and the
plow portion. The plow portion is fastened to the backbone structure by a plurality of fasteners, which are arranged to
minimize thermal stresses.
NTIS
Flapping; Gas Turbine Engines; Patent Applications;, Thermal Stresses
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20080022238 General Electric Co., Cincinnati, OH, USA
Turbine Engine Shroud Segment, Hanger and Assembly
Alford, M. E., Inventor; Bulman, D. E., Inventor; 8 Jun 04; 11 pp.; In English
Contract(s)/Grant(s): AF-F33615-97-C-2778
Patent Info.: Filed Filed 8 Jun 04; US-Patent-Appl-SN-10-863-434
Report No.(s): PB2007-109277; No Copyright; Avail.: CASI: A03, Hardcopy

A turbine engine shroud segment comprises a body including an outer surface from and along which a segment projection
extends away from and in an axial direction. The segment projection includes circumferentially spaced apart segment support
surfaces. A shroud hanger comprises a body including an inner surface from and along which a hanger projection extends in
an axia direction. The hanger projection includes circumferentially spaced hanger bearing surfaces. In a circumferential
turbine engine shroud assembly of shroud segments and hangers, a shroud hanger is assembled between a pair of adjacent
shroud segments separated by an axial interface. The hanger projection isin juxtaposition with the interface, and respective
segment support surfaces and hanger bearing surfaces are in registry.
NTIS
Patent Applications; Shrouds; Turbine Engines

20080022271 Bachman and Lapointe, PC., New Haven, CT, USA
Nozzle (PAT-APPL-10 843 908)
Chen, A. G., Inventor; Cohen, J. M., Inventor; 11 May 04; 6 pp.; In English
Contract(s)/Grant(s): DEFC02-00CH11060
Patent Info.: Filed Filed 11 May 04; US-Patent-Appl-SN-10-843-908
Report No.(s): PB2007-109081; No Copyright; Avail.: CASI: A02, Hardcopy
A fuel injector has a number of groups of nozzles. The groups are generally concentric with an injector axis. Each nozzle
defines a gas flowpath having an outlet for discharging a fuel/air mixture jet. There are means for introducing the fuel to the
air. One or more groups of the nozzles are oriented to direct the associated jets skew to the injector axis.
NTIS
Fuel Injection; Gas Turbine Engines, Patent Applications, Nozzes
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ASTRONAUTICS (GENERAL)
Includes general research topics related to space flight and manned and unmanned space vehicles, platforms or objects launched into,
or assembled in, outer space; and related components and equipment. Also includes manufacturing and maintenance of such vehicles

or platforms. For specific topics in astronautics see categories 13 through 20. For extraterrestrial exploration see 91 Lunar and Planetary
Science and Exploration.

20080021514  Air Univ., Maxwell AFB, AL USA

CADRE Quick-Look: The Next Phase: Air and Space Power in Current Operations

Cain, Anthony C; Jan 2004; 3 pp.; In English

Report No.(s): AD-A477433; No Copyright; Avail.: Defense Technical Information Center (DTIC)

Air and Space Power doctrine, command and control structures, and operating concepts are optimized for combat and are
not designed for post-conflict operations. Additionally, Air Operation Center (AOC) planning processes are geared toward
providing destructive effects that support joint campaign objectives. As objectives shift from attacking enemy forces toward
restoring order and bolstering social, economic, and cultural stability, airmen do not have a way to articulate their continued
relevance to the joint campaign. This issue of CADRE Quick-Look discusses the need for ways to measure the effectiveness
of air and space power in post-conflict operations. The Berlin Airlift is an example of a post-conflict operation whose
effectiveness was measured. Possible courses of action are as follows: (1) Organize AOCs to maximize efficiency and
effectiveness for post-combat operations by merging Combat Operations and Mobility segments to achieve seamless
operability for effects-based planning; (2) Map the effects that describe how air and space power can contribute to achieving
strategic, operational, and tactical objectivesin post-combat operationsto aset of air and space power capabilities; (3) Develop
amenu of measurements linked to potential effects that focus collection and assessment efforts for all phases of air and space
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power operations; and (4) Codify EBO for constructive as well as destructive operations in doctrine to emphasi ze the potential
rather than the limits of air and space power in post-combat operations.

DTIC
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20080022032 Aerospace Corp., El Segundo, CA USA

HEO Satellite Surface and Frame Charging and SCATHA Low-Level Frame Charging

Fennell, Joseph F; Roeder, James L; Nov 15, 2007; 23 pp.; In English; Original contains color illustrations
Contract(s)/Grant(s): FA8802-04-C-0001

Report No.(s): AD-A477996; AERO-TR-2007(8570)-1; No Copyright; Avail.: Defense Technical Information Center
(DTIC)

In this report, we show the results of spacecraft frame and differential potentials that have been measured over severa
years on a highly elliptical orbit, HEO2, satellite. The measurements are of charging levels <or=-30 V, and are summarized
according to their occurrence in MLT and L. The data show that the HEO2 satellite frame charged to potentials <or= -30V,
and that the occurrence of satellite frame charging at these high latitudes mimics the charging local time patterns observed by
geosynchronous satellites. In addition, the data show that such charging extends from at least a minimum L <or=4 Reto L
> 10 Re. About 930 extended frame-charging intervals were observed during the late 1995 through mid-2002 interval. For each
charging interval that occurred, the maximum frame voltage and the minimum and maximum L values during charging were
obtained. Signatures of differential charging were also observed and are given as a function of L, local time, and charging
levels. It was found that the differential charging potential usually exceeded the frame potential and could be estimated by
V(sub D) ~74 + 1.384 V(sub F).

DTIC
Artificial Satellites; SCATHA Satellite; Spacecraft Charging

14
GROUND SUPPORT SYSTEMS AND FACILITIES (SPACE)
Includes launch complexes, research and production facilities; ground support equipment, e.g., mobile transporters; and test chambers

and simulators. Also includes extraterrestrial bases and supporting equipment. For related information see also 09 Research and
Support Facilities (Air).

20080022248 Jet Propulsion Lab., California Inst. of Tech., Pasadena, CA, USA
Mars Reconnaissance Orbiter, Ground Data System, Receivables and Deliverables (REC/DELS)
Carlton, Magdi; June 19, 2006; 9 pp.; In English; SpaceOps, Earth, Moon, Mars and Beyond, 19-23 Jun. 2006, Rome, Italy;
Original contains color and black and white illustrations, Copyright; Avail.: Other Sources
ONLINE: http://hdl.handle.net/2014/40785

This paper presents one JPL element manager’s approach to describe a complex Ground Data System (GDS) with its
receivables and deliverables (REC/DEL). The Mars Reconnaissance Orbiter (MRO) Ground Data System is the integrated set
of ground software, hardware, facilities and networks that support mission operation. REC/DEL is a powerful tool for
specifying hierarchy of commitments among systems and teams. Receivable of a system is a deliverable of another system.
Focusing on tangible products enables the manager to objectively measure progress in a schedule. The Jet Propulsion
Laboratory mandates the use of REC/DEL for flight projects. Tutorial and training is provided for managers to create an
integrated REC/DEL database using automated systems. Project schedules are based on REC/DELSs. This paper is not focusing
on the mechanics of REC/DEL database creation, but it provides a guideline how one systematically creates categories of
deliverables and receivables for ground data system components...
Author
Mars Reconnaissance Orbiter; Data Processing Equipment; Automatic Control; Data Acquisition; Data Systems; Data Bases;
Complex Systems
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15
LAUNCH VEHICLES AND LAUNCH OPERATIONS

Includes all classes of launch vehicles, launch/space vehicle systems, and boosters; and launch operations. For related information see
also 18 Spacecraft Design, Testing and Performance; and 20 Spacecraft Propulsion and Power.

20080021513  Air Univ., Maxwell AFB, AL USA

CADRE Quick-Look: Low-Cost Access to Space -- Is It Possible?

Brown, Kendall; Jan 2004; 3 pp.; In English

Report No.(s): AD-A477432; No Copyright; Avail.: Defense Technical Information Center (DTIC)

The high cost of launching payloads into space has limited the USA military’s ability to exploit the potential of spacein
support of national objectives. Today, the average cost to put a payload in low earth orbit ranges from $4,400 to $10,000 per
pound. Based upon the commercial market elasticity for new and emerging systems, the launch cost needs to decrease by 50
to 75 percent to create significantly increased launch vehicle demand. However, is it even possible to dramatically lower the
cost? Currently, the cost of conducting a prototype launch vehicle test program from a government launch range can be equal
to or greater than the cost of the test vehicleitself. The following specific recommendations are made: (1) the U.S. Government
should absorb and fund the sustainment and operations costs for national launch ranges and charge users only for the direct
costs associated with the test; (2) government ranges must stop dictating how a vehicle is designed and what analysis and
testing is performed. Instead the government’s focus should be on protecting public safety and range assets. Therefore, the
government should fund the development of a modern, simple, low-cost range safety destruct package to destruct the vehicle
at any flight path deviation. Using this approach, the government cannot become reliant upon or invested into any particular
launch vehicle service provider. If a company has a technical, quality, management, or any other type of problem, the
government cannot step in to help; it must allow the free market system to work. Otherwise, the changes and improvements
implemented to satisfy the government that the service is reliable will cause the costs to increase.

DTIC
Cost Reduction; Launch \ehicles; Launching; Low Cost; United States

20080021549 Air Univ., Maxwell AFB, AL USA
Operational Assessment of Space: Toward Efficiency and Effectiveness
Lindsay, Nathan J; Jun 2005; 92 pp.; In English
Report No.(s): AD-A477083; No Copyright; Avail.: Defense Technical Information Center (DTIC)
ONLINE: http://hdl.handle.net/100.2/ADA477083

Assessing effects is one of the biggest challenges the Air Force faces today. The Air Force has struggled with assessing
air operations since they began dropping bombs, and the problem persists today. As problematic as the assessment of combat
effects might be for air operations, the assessment of effects from space operations is even more difficult. This thesis uses a
theoretical framework to better understand the problem and provide a framework for how the Air Force should address the
issue of assessing space operations. By examining experiences from the use of airpower, specifically strategic bombing and
close air support (CAS), the thesis will evaluate those lessons in terms fundamental to the issues of assessment. The answers
gleaned from this analysis will help inform the Air Force on better methods for assessing space operations in the future.
Operational assessment is the process of relating tactical tasks to operationa effects. In the military, tactica tasks are
developed with the ‘theory’ that they will enable victory on the battlefield. The scientific method used in this thesis can serve
the assessment community well by strengthening theories relating cause and effect and aid in the commander’ s judgment. This
is the very purpose of operational assessment. The Air Force has historically focused on tactical assessments because it is
inherently difficult to assess at the operational level. Operational level space effects are indirect, non-kinetic, indistinguishable
from other effects, and often take time to recognize. The theater commander needs both tactical assessments to know that he
is doing things right, and operational assessments to know if he is doing the right things. He will probably know if he is not
succeeding and want to know why. But what if he is succeeding?
DTIC
Soace Missions; Space Weapons; System Effectiveness; Warfare

20080021554  Air Univ., Maxwell AFB, AL USA
The Best Defense: Charting the Future of US Space Strategy and Policy
Coffelt, Christopher A; Jun 2005; 112 pp.; In English
Report No.(s): AD-A477110; No Copyright; Avail.. Defense Technical Information Center (DTIC)
ONLINE: http://hdl.handle.net/100.2/ADA477110
The USA is at a cross-roads with respect to space. The challenge that now presents itself is how to craft a strategy that
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maintains the USA’ asymmetric advantage in space while moving from the current age of uncontested access to one where
access must be assured by deliberate actions. All military strategies are key to the overall grand strategy of the state, but the
U.S. military strategy for space holds a special degree of influence upon the overall success of U.S. grand strategy. What type
of strategy would best achieve U.S. security objectives? Should the USA adopt a largely defensive strategy to protect its
interests and preserve its advantages, or does the adage ‘the best defense is a strong offense’ hold true for space? This thesis
seeks to inform modern-day space strategy decisions through an examination of three historical case studies in which U.S.
strategists and decision makers faced similar high stakes national security decisions with uncertain outcomes:. the hydrogen
bomb, MIRV missiles, and Star Wars. Analyses of these decision making processes and the resulting consequences give insight
into these important questions and may inform us on the potential road ahead for space. These cases reveal how military
superiority strategies; faith in, and reliance upon technology to solve complex national security problems; and a strong
preference for offensive solutions to secure U.S. national security can produce the opposite of their intended effects. The
potential exists for the USA to adopt a military strategy for space -- and acquire weapons to support its fulfillment -- that
undermines U.S. grand strategy and delivers less security. The author concludes that given the current context, the nation is
better off pushing the status quo in space without perturbing strategic stability, which will help retain the political, military,
and economic advantages it has worked to hard to achieve.

DTIC

Charts; Decision Making; Military Operations; Poalicies; Space Weapons, Strategy; United States; Warfare

20080021877 Naval Postgraduate School, Monterey, CA USA
Design and Integration of a Three Degrees-of-Freedom Robotic Vehicle with Control Moment Gyro for the
Autonomous Multi-Agent Physically Interacting Spacecraft (AMPHIS) Testbed
Hall, Jason S; Sep 2006; 93 pp.; In English; Original contains color illustrations
Report No.(s): AD-A477754; No Copyright; Avall.: Defense Technical Information Center (DTIC)
ONLINE: http://hdl.handle.net/100.2/ADAA4T7754

The use of fractionated spacecraft systems in on-orbit spacecraft assembly has the potential to provide benefits to both
the defense and civil space community. To this end, much research must be conducted to develop and prove the requisite
technologies to achieve these benefits. This thesis contributes to that effort by presenting the design and system integration,
operating procedures and software development for a prototype three Degrees-Of-Freedom (DOF) Spacecraft Simulator. This
simulator will be used in the Proximity Operations Simulator Facility, as part of the Naval Postgraduate School’ s Spacecraft
Robotics Laboratory, to simulate autonomous guidance, navigation and control (GNC) for spacecraft proximity operations and
assembly within the framework of the Autonomous Multi-Agent Physically Interacting Spacecraft project. The new spacecraft
simulator includes several key enhancements over the previous Autonomous Docking and Spacecraft Servicing Simulator
(AUDASS) developed in 2005 including a smaller and more agile structure, reduced air consumption and a Miniature
Single-Gimbaled Control-Moment-Gyroscope (MSGCMG) to provide the necessary torque about the rotation axis. The
MSGCMG in the simulator is a low-cost, low-mass easily controlled momentum exchange device with a high torque to
required power ratio. Furthermore, it provides the vehicle with high slew-rate capability, a key measure of performance in
on-orbit spacecraft assembly. Simulation and experimental results are presented for the prototype AMPHIS vehicle,
demonstrating a potential slew-rate of 4.8 deg/s for a 30 degree rest-to-rest maneuver. The ultimate goa of this thesisis to
provide the design specifications combined with the necessary documentation and software development, for the prototype
vehicle of the testbed for the AMPHIS project.
DTIC
Autonomy; Control Moment Gyroscopes, Degrees of Freedom; Docking; Robotics; Smulators

20080022025 Library of Congress, Washington, DC USA

Antisatellites (Killer Satellites)

Smith, Marcia S; Mar 21, 1983; 23 pp.; In English

Report No.(s): AD-A477965; CRS-1B81123; No Copyright; Avail.: Defense Technical Information Center (DTIC)
According to the U.S. Department of Defense, the Soviet Union has an operational capability to destroy satellitesin near

Earth orbit by using atype of antisatellite (ASAT) termed a ‘killer satellite’” The USA had an operational ASAT system using

ground-based missiles, but it was deactivated in 1975; a new ASAT device using miniature homing vehicles launched from

F-15 aircraft is now being developed. Both the USA and the Soviet Union are performing research on laser and particle beam

weapons which may ultimately have ASAT applications. During 1978 and 1979, the USA and Soviet Union held ASAT

limitation talks, but no further talks have been scheduled. Inthe fall of 1981, the Sovietsintroduced a draft treaty at the United

Nations to ban weapons from space, although it apparently would not include the ground- or air-based systems now in use
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of development. The Soviets continue to test their ASAT system, and President Reagan has reaffirmed the U.S. commitment
to developing an operational ASAT system. Should the USA develop an operational ASAT capability, or should the focus
instead be on renewing the stalled ASAT limitation talks, or should there be some combination of the two approaches? If the
USA pursues an ASAT system, is the current effort related to air-launched missiles sufficient, or should a ground-based option
be pursued? Should research into laser and particle beam weapons be accel erated? In the absence of an ASAT limitation treaty,
should the USA place more emphasis on means to ensure the survivability of critical military satellites and their associated
ground stations and data links?

DTIC

Artificial Satellites; Military Spacecraft

20080022114  Jet Propulsion Lab., California Inst. of Tech., Pasadena, CA, USA
The Road to Launch and Operations of the Spitzer Space Telescope
Wilson, Robert K.; June 16, 2006; 16 pp.; In English; AIAA 9th International Conference on Space Operations (SpaceOps),
19-24 Jun. 2006, Rome, Italy; Original contains color and black and white illustrations; Copyright; Avail.: Other Sources
ONLINE: http://hdl.handle.net/2014/40801

This paper describes how the project was able to overcome these stumbling blocks along with changes in philosophies,
experiences, and lessons learned. It will describe how projects must invest early or else heavily later in the development phase
to achieve a successful operations phase. The result for the Spitzer Space Telescope was a successful launch of the observatory
followed by an extremely successful In Orbit Checkout/Science Verification phase and a subsequent successful operational
phase.
Author
Soace Infrared Telescope Facility; Spacecraft Launching; Lessons Learned

17
SPACE COMMUNICATIONS, SPACECRAFT COMMUNICATIONS, COMMAND AND TRACKING

Includes space systems telemetry; space communications networks; astronavigation and guidance; and spacecraft radio blackout. For
related information see also 04 Aircraft Communications and Navigation; and 32 Communications and Radar.

20080021209 NASA Glenn Research Center, Cleveland, OH, USA
High Power and Efficiency Space Traveling-Wave Tube Amplifiers With Reduced Size and Mass for NASA Missions
Simons, Rainee N.; Wilson, Jeffrey D.; Force, Dale A.; June 15, 2008; 10 pp.; In English; 2008 International Microwave
Symposium, 15-20 Jun. 2008, Atlanta, GA, USA; Original contains color illustrations
Contract(s)/Grant(s): WBS 342556.06.01.10.01.02
Report No.(s): NASA/TM-2008-215220; E-16507; No Copyright; Avail.: CASI: A02, Hardcopy
ONLINE: http://hdl.handle.net/2060/20080021209

Recent advances in high power and efficiency space traveling-wave tube amplifiers (TWTAS) for NASA s space-to-Earth
communications are presented in this paper. The RF power and efficiency of a new K-Band amplifier are 40 W and 50 percent
and that of a new Ka-Band amplifier are 200 W and 60 percent. An important figure-of-merit, which is defined as the ratio
of the RF power output to the mass (W/kg) of a TWT has improved by afactor of ten over the previous generation Ka-Band
devices.
Author
Power Efficiency; Extremely High Frequencies; Traveling Wave Amplifiers; NASA Programs, Microwave Amplifiers

20080022163 Jet Propulsion Lab., California Inst. of Tech., Pasadena, CA, USA; Johns Hopkins Univ., Laurel, MD, USA
Spacecraft Data and Relay Management using Delay Tolerant Networking
Torgerson, J. Leigh; Schoolcraft, Joshua B.; Pang, Jackson N; Segui, John S; Jennings, Esther H.; Krupiarz, Christopher J.;
June 19, 2006; 11 pp.; In English; 9th International Conference on Space Operations (SpaceOps), 19-24 Jun. 2006, Rome,
Italy; Original contains color and black and white illustrations; Copyright; Avail.: Other Sources
ONLINE: http://hdl.handle.net/2014/40805

NASA’s demonstration of the successful transmission of relay data through the orbiting Mars Odyssey, Mars Global
Surveyor, and Mars Express by the Mars Exploration Rovers has shown not only the benefit of using a relay satellite for
multiple landed assets in a deep space environment but also the benefit of international standards for such architecture. As
NASA begins the quest defined in the Vision for Exploration with robotic and manned missions to the Moon, continues its
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study of Mars, and isjoined in these endeavors by countries world-wide, landed assets transmitting data through relay satellites
will be crucial for completing mission objectives. However, this method of delivery of datawill result in increased complexity
in routing and prioritization of data transmission as the number of missions increases. Also, there is currently no standard
method among organizations conducting such missions to return these data sets to Earth given a complex environment. One
possibility for establishing such a standard is for mission designersto deploy protocols which fall under the umbrella of Delay
Tolerant Networking (DTN). These devel oping standards include the Bundle Protocol (BP) which provides a standard, secure,
store and forward mechanism designed for high latency and asymmetric communication links and the Licklider Transmission
Protocol (LTP) which is used to provide a reliable deep space link transmission service.

Author

Communication Networks; Data Links; Data Transmission; Relay Satellites; Aerospace Environments; Manned Space Flight;
Mars Exploration; Asymmetry

20080022201 Jet Propulsion Lab., California Inst. of Tech., Pasadena, CA, USA
On-Orbit Maneuver Calibrations for the Stardust Spacecraft
Nandi, Sumita; Kennedy, Brian; Williams, Kenneth E.; Byrnes, Dennis V.; August 21, 2006; 5 pp.; In English; AIAA/AAS
Astrodynamics Specialist Conference and Exhibit, 21-24 Aug. 2006, Keystone, CO, USA; Origina contains color and black
and white illustrations; Copyright; Avail.: Other Sources
ONLINE: http://hdl.handle.net/2014/40778

The Stardust spacecraft, launched February 7, 1999, successfully delivered its sample return capsule to the Utah Test and
Training Range on January 15, 2006. The entry maneuver strategy included a tragjectory correction at entry minus 10 days
(TCM18) targeted to entry with the inclusion of a final biased fixed direction maneuver at entry minus 29 hours (TCM19).
To meet the stringent entry targeting requirements necessary for human safety and capsule integrity, a campaign of maneuver
calibrations were undertaken in summers of 2003 and 2005 to improve performance for both maneuvers. The results of the
calibration program are reported here. The in-flight calibrations included a series of severa turns to various final attitudes via
deadband walks about each of the three spacecraft axes, as well as 12 in-place burns with magnitudes between 0.5 and 1.0
m/s, the range initialy expected for TCM19. The turn and burn calibrations as well as the performance of TCM 17, 18 and
19 are discussed.
Author
Sample Return Missions, Stardust Mission; Calibrating

20080022245  Jet Propulsion Lab., California Inst. of Tech., Pasadena, CA, USA
Mystic: Implementation of the Static Dynamic Optimal Control Algorithm for High-Fidelity, Low-Thrust Trajectory
Design
Whiffen, Gregory J.; August 21, 2006; 12 pp.; In English; AIAA/AAS Astrodynamics Specialists Conference, 21-24 Aug.
2006, Keystone, CO, USA; Original contains color and black and white illustrations, Copyright; Avail.: Other Sources
ONLINE: http://hdl.handle.net/2014/40782

Mystic software is designed to compute, analyze, and visualize optimal high-fidelity, low-thrust trajectories, The software
can be used to analyze inter-planetary, planetocentric, and combination trajectories, Mystic also provides utilities to assist in
the operation and navigation of low-thrust spacecraft. Mystic will be used to design and navigate the NASA’ s Dawn Discovery
mission to orhit the two largest asteroids, The underlying optimization algorithm used in the Mystic software is called
Static/Dynamic Optimal Control (SDC). SDC is a nonlinear optimal control method designed to optimize both ‘static
variables' (parameters) and dynamic variables (functions of time) simultaneously. SDC is a general nonlinear optimal control
algorithm based on Bellman’s principal.
Author
Trajectories, Optimal Control; Dynamic Control; Algorithms; Time Functions; Navigation

20080022250 Jet Propulsion Lab., California Inst. of Tech., Pasadena, CA, USA
Considerations for Isochronous Data Services for the Proximity-1 Space Link
Gao, Jay L.; June 22, 2006; 13 pp.; In English; SpaceOps, Earth, Moon, Mars and Beyond, Rome, 19-23 Jun. 2006, Rome,
Italy; Original contains color and black and white illustrations; Copyright; Avail.: Other Sources
ONLINE: http://hdl.handle.net/2014/40787

Isochronous means ‘having equal time difference’. The term Isochronous describes a system where the time difference
between arrival and departure of data is constant. However, one can also consider degrees of ‘isochronicity’ by measuring the
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consistency in the latency of a system. Deterministic systems (such as TDMA) has higher degree of isochronous property
because resource assignments are static. For system that dynamically shares resources, variations in latency can still be
controlled. Proximity-1 is not a deterministic protocol in the sense that it does not designate specific time dots to the
transmissions of data and control messages. However, is it till sufficiently isochronous for carrying real-time traffic?
Derived from text

Time Division Multiple Access; Real Time Operation; Time Response; Consistency; Protocol (Computers)

20080022252 Jet Propulsion Lab., California Inst. of Tech., Pasadena, CA, USA
Technology Developments Integrating a Space Network Communications Testbed
Kwong, Winston; Jennings, Esther; Clare, Loren; Leang, Dee; June 22, 2006; 16 pp.; In English; 9th International Conference
on Space Operations (SpaceOps), 19-24 Jun. 2006, Rome, Italy; Original contains color illustrations; Copyright; Avail.:
Other Sources
ONLINE: http://hdl.handle.net/2014/40789

As future manned and robotic space explorations missions involve more complex systems, it is essential to verify,
validate, and optimize such systems through simulation and emulation in a low cost testbed environment. The goal of such
a testbed is to perform detailed testing of advanced space and ground communications networks, technologies, and client
applications that are essential for future space exploration missions. We describe the development of new technologies
enhancing our Multi-mission Advanced Communications Hybrid Environment for Test and Evaluation (MACHETE) that
enableitsintegration in a distributed space communications testbed. MACHETE combines orbital modeling, link analysis, and
protocol and service modeling to quantify system performance based on comprehensive considerations of different aspects of
space missions. It can simulate entire networks and can interface with externa (testbed) systems. The key technology
developments enabling the integration of MACHETE into a distributed testbed are the Monitor and Control module and the
QualNet IP Network Emulator module. Specifically, the Monitor and Control module establishes a standard interface
mechanism to centralize the management of each testbed component. The QualNet 1P Network Emulator module allows
externally generated network traffic to be passed through MACHETE to experience simulated network behaviors such as
propagation delay, dataloss, orbital effects and other communications characteristics, including entire network behaviors. We
report asuccessful integration of MACHETE with a space communication testbed modeling alunar exploration scenario. This
document is the viewgraph slides of the presentation.
Author
Communication Networks, Manned Space Flight; Lunar Communication; Spacecraft Communication
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SPACECRAFT DESIGN, TESTING AND PERFORMANCE
Includes satellites; space platforms; space stations; spacecraft systems and components such as thermal and environmental controls;
and spacecraft control and stability characteristics. For life support systems see 54 Man/System Technology and Life Support. For

related information see also 05 Aircraft Design, Testing and Performance; 39 Structural Mechanics; and 16 Space Transportation
and Safety.

20080021600 Orhital Sciences Corp., Dulles, VA, USA
OrbView-3 Spatial Characterization
Kohm, Kevin; Proceedings of the 2004 High Spatial Resolution Commercia Imagery Workshop; January 30, 2006; 17 pp.;
In English; See also 20080021597; Original contains color illustrations; Copyright; Avail.: CASI: A03, Hardcopy; Avail-
able from CASI on CD-ROM only as part of the entire parent document

This presentation provides information on the spatial characterization of OrbView-3 (OV-3). Specifically, it assesses
OrbView-3 spatial performance through on-orbit measurement and identifies the on-orbit technique for robust modulation
transfer function (MTF) measurement. The OV-3 orbit and sensor characteristics, focal plane and focus optimization are
highlighted. MTF measurement is also detailed including slant-edge technique, error estimation, precision and bias adjustment
and least squares combination of results. Future work will in OV-3 spatial characterization will confirm system performance
by periodic measurement, as well as measure at discrete locations across a full array. Findings conclude that OV-3 MTF is
characterized by an average of along/scan and cross/scan Nyquist MTF at 0.10 +/- 0.01 (1sigma) without sharpening and 0.15
+/- 0.01 (1sigma) with sharpening.
Derived from text
Satellites, Satellite Imagery; Spatial Resolution; Characterization
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20080021601 Space Imaging EOSAT, Thornton, CO, USA
IKONOS 2004 Calibration and Validation Status
Dial, Gene; Taylor, Martin; Peterson, Brad; Proceedings of the 2004 High Spatial Resolution Commercia Imagery Workshop;
January 30, 2006; 28 pp.; In English; See also 20080021597; Original contains color illustrations; Copyright; Avail.:
CASI: A03, Hardcopy; Available from CASI on CD-ROM only as part of the entire parent document

This presentation provides the accuracy calibration and validation status for IKONOS 2004, focusing on image quality,
radiometry, geometric accuracy, satellite lifetime and collection capacity.
Derived from text
Satellites;, Satellite Imagery; Image Analysis; Calibrating; Proving; Quality Control

20080021622 Global Imaging, Inc., Solana Beach, CA, USA
OrbView-3 Geometric Calibration and Geopositional Accuracy
Mulawa, David; Proceedings of the 2004 High Spatial Resolution Commercial Imagery Workshop; January 30, 2006; 19 pp.;
In English; See also 20080021597; Original contains color illustrations; Copyright; Avail.: CASI: A03, Hardcopy; Avail-
able from CASI on CD-ROM only as part of the entire parent document

This presentation focuses on the geometric calibration and geopositional accuracy of the OrbView-3 (OV-3)
high-resolution imaging satellite. OV-3 specifications and the accuracy evaluation process are described.
Derived from text
Satellites, Positioning; Accuracy; Calibrating

20080022164 Jet Propulsion Lab., Cdlifornia Inst. of Tech., Pasadena, CA, USA
Interoperable Solution for Test Execution in Various I&T Environments
Lee, Young H.; Bareh, Magdy S.; June 19, 2006; 8 pp.; In English; AIAA 9th International Conference on Space Operations
(SpaceOps), 19-24 Jun. 2006, Rome, Italy; Original contains color and black and white illustrations; Copyright; Avail.:
Other Sources
ONLINE: http://hdl.handle.net/2014/40806

When there is spacecraft collaboration between several industry partners, thereis an inherent difference in integration and
test (1&T) methodologies, which creates a challenge for verifying flight systems during the development phase. To converge
the differing 1& T methodologies, considerations were required for multiple project areas such as Flight System Testbed (FST),
Assembly, Test, and Launch Operations (ATLO), and Spacecraft Simulator environments. This paper details the challenges
and approaches of the JPL’s effort in engineering a solution to testing the flight system with the Mission Operations Ground
System while maintaining the comparability with testing methods of the industry partners.
Author
Foacecraft Environments; Spacecraft Launching
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SPACECRAFT INSTRUMENTATION AND ASTRIONICS
Includes the design, manufacture, or use of devices for the purpose of measuring, detecting, controlling, computing, recording, or
processing data related to the operation of space vehicles or platforms. For related information see also 06 Avionics and Aircraft

Instrumentation; for spaceborne instruments not integral to the vehicle itself see 35 Instrumentation and Photography; for spaceborne
telescopes and other astronomical instruments see 89 Astronomy.

20080021314 NASA Langley Research Center, Hampton, VA, USA
SansEC: A New Dimension to Sensing Electrical Sensors with No Electrical Connections
[2008]; 2 pp.; In English; Sound, Color; 10:30 min.
Contract(s)/Grant(s): NAS1-02051
Report No.(s): t5034_hpnch; No Copyright; Avail.: CASI: C01, DVD

This DVD contains an introduction to SanseEC, a new electrical sensor technology without electrical connections. This
new class of sensors represents a stand-alone 2-dimensional geometric pattern of electrically open circuits without electrical
connections. The sensor is powered with an external, harmonic magnetic field and as the property being sensed changes,
responds to frequency, amplitude or bandwidth changes. This response is interrogated using an external antenna, a single
electrical component having no electrical connections. The sensor can be encased in any nonconductive material to provide
protection from its environment. If the container is nonconductive, the sensor can be placed external to the container without
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contacting it, making installation very simple. An encased sensor can also be placed inside a container for measuring the level
of any fluid or material, including acids. Any readout device can be used with the sensor, including standard or digital gauges.
SanskC sensors can be used to measure real-time fluid slosh to determineif afuel tank’ sinternal structural isogrid can be used
to replace some of the baffles surface, thus reducing the overall baffle weight and giving a better understanding of the effect
that isogrids have on fluid motion. Any SansEC sensor can also be used for damage or tamper detection. When damaged, torn
or tampered with, the measured response shift in frequency is commensurate to the detected damage, with the response
frequency increasing with rising damage. The unique sensor design allowsit to function even if damaged, because unlike other
circuits, there is no single point on the sensor that, if damaged, renders it non-functional. The broad metallic coverage of the
array alows the array to be one of many thermal insulation layers. Two such arrays were tested to understand the effects of
high velocity damage. Each test article was targeted with metal projectiles emulating micrometeorite or orbital debrisimpact.
Even with the damage that the sensors received every sensor was still functional with the new response baseline, and remained
capable of detecting even more damage.

CASI

Sensors; Circuits, Electric Conductors; Open Circuit \Voltage; Magnetic Fields; Technology Assessment; Tolerances
(Mechanics); Data Transmission; Wreless Communication; Circuit Reliability
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SPACECRAFT PROPULSION AND POWER
Includes main propulsion systems and components, e.g., rocket engines; and spacecraft auxiliary power sources. For related

information see also 07 Aircraft Propulsion and Power, 28 Propellants and Fuels, 15 Launch Vehicles and Launch Operations, and
44 Energy Production and Conversion.

20080021546 Air Force Research Lab., Wright-Patterson AFB, OH USA
Reusable Military Launch Systems (RMLS)
Moster, Gregory E; Feb 2008; 107 pp.; In English; Original contains color illustrations
Contract(s)/Grant(s): Proj-AO3N
Report No.(s): AD-A477059; AFRL-RB-WP-TM-2008-3052; No Copyright; Avail.: Defense Technical Information Center
(DTIC)
ONLINE: http://hdl.handle.net/100.2/ADA477059

The Air Force Research Laboratory (AFRL) has developed a design environment (IPAT) and approaches to assess the
performance and operational capabilities of reusable launch systems in collaboration with the NASA and industry. This
approach uses the AML design environment with parametric geometry modeling. This approach has been used successfully
and resulted in the Rocket Boost-Back concept under development by AFRL and SMC under the FAST ground experiment
program. The RMLS program has also developed the ability to create discrete-event models and perform operational
assessment which includes resource management.
DTIC
Booster Rocket Engines; Launching

23
CHEMISTRY AND MATERIALS (GENERAL)
Includes general research topics related to the composition, properties, structure, and use of chemical compounds and materials as they

relate to aircraft, launch vehicles, and spacecraft. For specific topics in chemistry and materials see categories 25 through 29. For
astrochemistry see category 90 Astrophysics.

20080021302 National Inst. of Aerospace, Hampton, VA, USA; NASA Langley Research Center, Hampton, VA, USA;
National Inst. of Aerospace, Hampton, VA, USA; Nationa Inst. of Aerospace, Hampton, VA, USA
Effect of LEO Exposure on Aromatic Polymers Containing Phenylphosphine Oxide Groups
Lillehei, P. T.; Smith, J. G., Jr.; Connell, J. W.; May 20, 2008; 8 pp.; In English; Ninth International Space Conference on
Protection of Materials and Structures from the Space Environment, 20-23 May 2008, Toronto, Ont., Canada; Original
contains color and black and white illustrations
Contract(s)/Grant(s): WBS 984754.02.07.07.15.03; Copyright; Avail.: CASI: A02, Hardcopy

As part of the Materials on The International Space Station Experiment (MISSE), aromatic polymers containing
phenylphosphine oxide groups were exposed to low Earth orbit for approx.4 years. All of the aromatic polymers containing
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phenylphosphine oxide groups survived the exposure despite the high fluence of atomic oxygen that completely eroded other
polymer films such as Kapton(TradeMark) and Mylar(Trademark) of comparable or greater thickness. The samples were
characterized for changes in physical properties, thermal/optical properties surface chemistry, and surface topography. The
data from the polymer samples on MISSE were compared to samples from the same batch of material stored under ambient
conditions on Earth. In addition, comparisons were made between the MISSE samples and those subjected to shorter term
space flight exposures. The results of these analyses will be presented.

Author

International Space Station; Kapton (Trademark); Mylar (Trademark); Low Earth Orhits; Exposure; Chemical Reactions;
Optical Properties

20080021740 VanDeuren (Reinhart Boerner) S.C., Milwaukee, WI, USA
Branched Peptide Amphiphiles, Related Epitope Compounds and Self Assembled Structures Thereof
Stupp, S. I., Inventor; Guler, M. O., Inventor; 6 Dec. 04; 14 pp.; In English
Contract(s)/Grant(s): DE-FG02-00ER54810
Patent Info.: Filed Filed 6 Dec. 04; US-Patent-Appl-SN-11-005-314
Report No.(s): PB2007-111078; No Copyright; Avail.: CASI: A03, Hardcopy
Branched peptide amphiphilic compounds incorporating one or residues providing a pendant amino group for coupling
one or more epitope sequences thereto, such compounds and related compositions for enhanced epitope presentation.
NTIS
Patent Applications, Peptides; Sequencing

20080021741 Army Soldier and Biological Chemical Command, Natick, MA, USA
Assembled Hematin, Method for Forming Same and Method for Polymerizing Aromatic Monomers Using Same
Bruno, F, Inventor; Samuelson, L. A., Inventor; Nagargjan, R., Inventor; Kumar, J., Inventor; Sennett, M., Inventor; 21 Apr.
05; 21 pp.; In English
Patent Info.: Filed Filed 21 Apr. 05; US-Patent-Appl-SN-11-111-566
Report No.(s): PB2007-111072; No Copyright; Avail.: CASI: A03, Hardcopy

An assembled hematin is formed by depositing hematin on an electrically charged substrate in one or more layers
aternating with one or more layers of polyelectrolyte, preferably a cationic polymer. In amethod for polymerizing an aromatic
monomer, the assembled hematin is contacted with the monomer and a template, preferably an anionic polymer. In a method
for polymerizing aniline, the aniline, sulfonated multi walled carbon nano tubes, PEG hematin and a reaction initiator are
dispersed in water.
NTIS
Monomers; Patent Applications; Polymerization

20080021742 Army Soldier and Biological Chemical Command, Natick, MA, USA
Assembled Hematin, Method for Forming Same and Method for Polymerizing Aromatic Monomers Using Same
Bruno, F, Inventor; Samuelson, L. A., Inventor; Nagarajan, R., Inventor; Kumar, J., Inventor; Sennett, M., Inventor; 21 Apr.
05; 21 pp.; In English
Patent Info.: Filed Filed 21 Apr. 05; US-Patent-Appl-SN-11-111-567
Report No.(s): PB2007-111071; No Copyright; Avail.: CASI: A03, Hardcopy

An assembled hematin is formed by depositing hematin on an electrically charged substrate in one or more layers
aternating with one or more layers of polyelectrolyte, preferably a cationic polymer. In amethod for polymerizing an aromatic
monomer, the assembled hematin is contacted with the monomer and a template, preferably an anionic polymer. In a method
for polymerizing aniline, the aniline, sulfonated multi walled carbon nano tubes, PEG hematin and a reaction initiator are
dispersed in water.
NTIS
Monomers; Patent Applications, Polymerization
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20080021762 Media and Process Technology, Inc., Pittsburgh, PA USA
Hydrogen Production via a Commercially Ready Inorganic Membrane Reactor. Semi-Annual Technical Progress
Report Reporting Period: October 1, 2006 to March 31, 2007
Liu, P. K. T.; Jun. 20, 2007; 13 pp.; In English
Contract(s)/Grant(s): DE-FC26-03NT41852
Report No.(s): DE2007-909179; No Copyright; Avail.: Department of Energy Information Bridge

The commercial stainless steel (SS) porous substrate (i.e., ZrO2/SS from Pall Corp.) was evaluated comprehensively as
substrate for the deposition of the CMS membrane for hydrogen separation. The CMS membrane synthesis protocol we
developed originally for the ceramic substrate was adapted here for the stainless steel substrate. Unfortunately no successful
hydrogen selective membranes had been prepared during Yr | of this project. The characterization results indicated two major
sources of defect present in the stainless steel substrate, which may contribute to the poor CMS membrane quality. They
include (i) leaking from the crimp boundary of the stainless steel substrate, and (ii) the delamination of the ZrO2 layer
deposited on the stainless steel substrate during CMS membrane preparation. Recently a new batch of the stainless steel
substrate (as the 2nd generation product) was received from the supplier. Our characterization results confirm that leaking of
the crimp boundary no longer exists. The thermal stability of the ZrO2/stainless steel substrate under the CMS membrane
preparation condition will be evaluated during the remaining period of the project. Our goal hereisto determine the suitability
of the 2nd generation ZrO2/SS as substrate for the preparation of the CMS membrane for hydrogen separation by the end of
this project period.
NTIS
Hydrogen Production; Membranes

20080021792 Pratt and Whitney Aircraft, East Hartford, CT, USA
Ti 6-2-4-2 Sheet with Enhanced Cold-Formability
Hansen, J. O., Inventor; Anderson, D. W., Inventor; 18 May 04; 8 pp.; In English
Contract(s)/Grant(s): AF-F33657-01-C-1240-001
Patent Info.: Filed Filed 18 May 04; US-Patent-Appl-SN-10-847-740
Report No.(s): PB2007-109180; No Copyright; Avail.: CASI: A02, Hardcopy

Systems and methods for enhancing the cold-formability of Ti 6-24-2 sheet material are described herein. Embodiments
of these methods comprise cold-forming a predetermined, pretreated Ti 6-2-4-2 alloy into a cold-formed shape; subjecting the
cold-formed shape to a post-forming annealing cycle comprising: heating the cold-formed shape to about 1450.+-.25 .degree.
F.; holding the cold-formed shape at about 1450+25.degree. F. for about 15.+-.2 minutes; and cooling the cold-formed shape
to room temperature. Embodiments of these methods further comprise subjecting the predetermined Ti 6-2-4-2 dloy to a
pre-forming annealing cycle comprising: heating the predetermined alloy to a pre-forming annealing temperature of about
1550-1750.degree. F.; holding the predetermined alloy at the pre-forming annealing temperature for about 30 minutes; and
cooling the predetermined alloy to room temperature. These methods allow components comprising 90.degree. bend angles,
having a bend factor as low as about 6.2 T, to be achieved.
NTIS
Cold Working; Titanium

20080022006 Michigan Univ., Ann Arbor, Ml USA

Molecular Modeling of Interfacial Behaviors of Nanomaterials

Kieffer, John; May 2007; 14 pp.; In English

Contract(s)/Grant(s): FA9550-06-1-0554

Report No.(s): AD-A477935; No Copyright; Avail.: Defense Technical Information Center (DTIC)

During this project period we focused predominantly on explicit-atom MD simulations and first principles DFT
caculations. This involved the force field parameterization for new molecules, i.e., cyclopentene, and the exploration of
various DFT codes to identify the one most suitable for our purpose. We conducted several proof of concept studies,
concentrating on the structural developments in the immediate vicinity of the surface with which the polymer comes into
contact. These studiesinclude: Wetting behavior by non-reactive alkanes of various chain lengths, Deposition of akane chains
with reactive sulfur-bearing end groups, First-principles quantum mechanical calculations predicting density of reactive
surface sites for functionalization with benzene molecules, Surface functionalization and co-polymerization of cyclopentene,
and Simulations were carried out for (111) and (100) copper surfaces.

DTIC
Alkanes; Alkenes; Cyclic Hydrocarbons, Molecular Dynamics

34


http://www.sti.nasa.gov/cprice.pdf

20080022028 Army Environmental Center, Aberdeen Proving Ground, MD USA

Demonstration of the Replacement of the Dyes and Sulfur in the M18 Red and Violet Smoke Grenades: Cost &
Performance Report

Rush, Tamera; Jan 2007; 45 pp.; In English; Original contains color illustrations

Contract(s)/Grant(s): Proj-MM-0122

Report No.(s): AD-A477977; ESTCP-WP-0122; No Copyright; Avail.: Defense Technical Information Center (DTIC)

The objective of this demonstration was to validate alternative materials and products so that they may be written into
new military specifications (MIL SPECS), including modified formulations of the smoke grenades to be used in manufacturing.
The proposed effort provided production and testing of four potential material substitutions for two smoke munitions items
that are considered essential to Army training operations. The potential material replacements included (1) replacing the dye
in M18 red grenades, (2) replacing the dye in the M 18 violet grenades, (3) an evaluation of the starter patches for use in the
colored smoke grenades, and (4) replacing sulfur with a sugar-chlorate formulation. of this program will introduce safer smoke
munitions for the soldiers in training and active service. This demonstration included the survey, testing and manufacturing
of test, pilot and production runs of these munitions (red and violet smoke grenades) to ensure they met the specifications of
their predecessors and the safety requirements for our soldiers to use them safely during training and also in active service.
DTIC
Color; Costs; Dyes; Grenades; Replacing; Smoke; Sulfur

20080022031 Oregon State Univ., Corvallis, OR USA

Push-Pull Tests for Evaluating the Aerobic Cometabolism of Chlorinated Aliphatic Hydrocarbons: Cost & Perfor-
mance Report

Semprini, Lew; Sep 2006; 46 pp.; In English; Original contains color illustrations

Report No.(s): AD-A477989; No Copyright; Avall.: Defense Technical Information Center (DTIC)

Aerobic cometabolism is a promising technology for in situ remediation of chlorinated aliphatic hydrocarbons (CAH) at
Department of Defense (DoD) sites. Low-cost methods are needed for generating the data required to design field-scale
systems. This report describes a newly developed single-well technology for evaluating the feasibility of using in situ aerobic
cometabolic processes to treat groundwater contaminated with chlorinated solvent mixtures. The Environmental Security
Technology Certification Program (ESTCP) supported a 3-year field study to investigate single-well tests to evaluate the
potential for aerobic cometabolism of CAHSs. Tests were performed at McClellan Air Force Base (McAFB), California, using
propane as the cometabolic substrate, and at Fort Lewis Logistics Center, Washington, using toluene as the cometabolic
substrate. McAFB was selected as the demonstration site since it has significant CAH groundwater contamination, and it was
the site of the ESTCP demonstration of cometabolic air sparging (CAS) with propane as a growth substrate. In the Fort Lewis
demonstration, toluene was evaluated as a cometabolic growth substrate, and different surrogates and inhibitors were
evaluated. The single-well test methods were developed and demonstrated to determine (1) the transport characteristics of
nutrients, substrates, and CAHs and their transformation products; (2) the capability of indigenous microorganisms to utilize
selected substrates and transform targeted contaminants and surrogate compounds; (3) the rates of substrate utilization and
contaminant transformation.

DTIC
Aerobes; Aliphatic Hydrocarbons; Chlorination; Chlorocarbons; Contamination; Costs; Ground Water; Hydrocarbons

20080022046 Environmental Security Technology Certification Program, Arlington, VA USA

In-situ Substrate Addition to Create Reactive Zones for Treatment of Chlorinated Aliphatic Hydrocarbons: Cost and
Performance Report

Mr Chris, Lutes; Mar 2007; 94 pp.; In English; Original contains color illustrations

Contract(s)/Grant(s): Proj-ER-9920

Report No.(s): AD-A478051; No Copyright; Avalil.: Defense Technical Information Center (DTIC)

Chlorinated solvent contamination of groundwater is a widespread problem at many military and civilian facilities. This
class of compounds includes widely used chlorinated aliphatic hydrocarbons (CAH) such as carbon tetrachloride, methylene
chloride, trichloroethane, trichloroethene (TCE) and tetrachloroethene. In addition to their roles in many industrial processes,
CAHs have been used extensively for cleaning and degreasing. The U.S. Armed Forces are faced with widespread, costly
remediation problems related to these compounds. The conventional remedies for CAH contamination in groundwater are
groundwater extraction and ex situ treatment, also known as pump and treat, or in situ air sparging. An aternative approach
is anaerobic in situ reactive zone (IRZ) technology for the remediation of CAHs and metals. Anaerobic IRZ technology
involves the addition of a food grade, soluble carbohydrate substrate, which serves as a supplemental energy source for
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microbiological processes in the subsurface. The substrate is typically molasses, but other substrates can be used, including
high fructose corn syrup, whey, etc. Through subsurface carbohydrate injection, aerobic or mildly anoxic aquifers can be
atered to highly anaerobic reactive zones. This creates suitable conditions for the biodegradation of CAHs and/or the
precipitation of selected metals in insoluble forms. This technology is more specifically referred to as enhanced reductive
dechlorination (ERD) for CAHs or enhanced anaerobic reductive precipitation (EARP) for metals. The primary benefits of
ERD technology include its ease of regulatory acceptance, its in situ nature and its relatively low cost. Benefits of ERD
technology include its record of successful application at various constituent concentrations, in varied geologies, and under
multiple regulatory programs.

DTIC

Aliphatic Hydrocarbons; Chlorination; Chlorocarbons; Contamination; Costs; Hydrocarbons,; Reactivity; Substrates; Water
Pollution

20080022190 Jet Propulsion Lab., California Inst. of Tech., Pasadena, CA, USA
Ultra-Low-Temperature Homoepitaxial Growth of Sb-Doped Silicon
Blacksberg, Jordana; Hoenk, Michael E.; Nikzad, Shouleh; Journal of Crystal Growth; November 04, 2005; Volume 285, Issue
4, pp. 473-480; In English; Original contains black and white illustrations; Copyright; Avail.: Other Sources
ONLINE: http://hdl.handle.net/2014/40821; http://dx.doi.org/10.1016/j.jcrysgro.2005.09.005

An ultra-low-temperature process for homoepitaxial growth of high-quality, surface-confined, Sb-doped silicon layersis
presented. Non-equilibrium growth by molecular beam epitaxy (MBE) is used to achieve dopant incorporation in excess of
2x10(exp 14) per sq cm in athin, surface-confined layer. Sb surface segregation larger than expected from theoretical models
was observed, in agreement with other experimental works. Furthermore, thiswork details an entirely low-temperature process
(less than 450 degree C) that can be applied to fully processed and aluminum-metallized silicon devices. One application of
this process is the formation of a back-surface electrode for back-illuminated high-purity silicon imaging arrays.
Author
Molecular Beam Epitaxy; Low Temperature; Doped Crystals; Imaging Techniques, Slicon; Crystal Growth

20080022202 Jet Propulsion Lab., California Inst. of Tech., Pasadena, CA, USA
The Orbiting Carbon Observatory (OCQO) Mission
Miller, Charles E.; May 30, 2006; 34 pp.; In English; 3rd International Workshop on Greenhouse Gas Measurements from
Space, 30-31 May 2006, Tsukuba, Japan; Original contains color and black and white illustrations; Copyright; Avalil.:
Other Sources
ONLINE: http://hdl.handle.net/2014/40779

Science objectivesinclude: Collect thefirst space-based measurements of atmospheric CO2 with the precision, resolution,
and coverage needed to characterize its sources and sinks on regional scales and quantify their variability over the seasonal
cycle. Use independent data validation approaches to ensure high accuracy (1-2 ppm, 0.3% - 0.5%). Reliable climate
predictions require an improved understanding of CO2 sinks. What human and natural processes are controlling atmospheric
CO2? What are the relative roles of the oceans and land ecosystems in absorbing CO27?
Derived from text
Carbon Dioxide Concentration; Atmospheric Composition; Observatories;, Ecosystems, Remote Sensing; Climate

24
COMPOSITE MATERIALS

Includes physical, chemical, and mechanical properties of laminates and other composite materials.

20080021267 Michigan Technological Univ., Houghton, M|, USA
Modeling and Testing of the Viscoelastic Properties of a Graphite Nanoplatelet/Epoxy Composite
Odegard, Gregory M.; Gates, Thomas S.; March 2006; 24 pp.; In English; Original contains black and white illustrations
Contract(s)/Grant(s): 23-064-50; Copyright; Avail.: CASI: A03, Hardcopy

In order to facilitate the interpretation of experimental data, a micromechanical modeling procedure is developed to
predict the viscoel astic properties of a graphite nanoplatel et/epoxy composite as a function of volume fraction and nanopl atel et
diameter. The predicted storage and loss moduli for the composite are compared to measured values from the same material
using three test methods; Dynamical Mechanical Analysis, nanoindentation, and quasi-static tensile tests. In most cases, the
model and experiments indicate that for increasing volume fractions of nanoplatelets, both the storage and loss moduli
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increase. Also, the results indicate that for nanoplatelet sizes above 15 microns, nanoindentation is capable of measuring
properties of individual constituents of a composite system. Comparison of the predicted values to the measured data helps
illustrate the relative similarities and differences between the bulk and local measurement techniques.

Author

Graphite-Epoxy Composites; Viscoelasticity; Micromechanics, Nanoindentation; Concentration (Composition); Satic Tests;
Tensile Tests

20080021431 Maryland Univ., College Park, MD, USA

Flammability Properties of Clay-Nylon Nanocomposites

Liu, X.; Quintiere, J. G.; Jun. 2007; 154 pp.; In English

Report No.(s): PB2007-112094; No Copyright; Avail.: Nationa Technical Information Service (NTIS)

The flammability properties of nylon samples with different percentages of clay dispersed on the nanometer (molecular)
scale were measured by afire (cone) calorimeter. Specifically, chemical energy release rate, mass loss rate, and time to ignite
(melt and char) were measured. This study consisted of samples of pure Nylon 6 and nylon that contained nanoclay additives
at 2% and 5% by weight. In addition, the effect of sample thickness was considered for 1.6 to 24 mm. Data obtained over a
range of radiant heat flux (17 to 55 kW/m2) were analyzed to illustrate the effect of sample clay loading and thickness on heat
of combustion, heat of gasification, and ignition temperature. The findings indicated that the heats of combustion based on
mass loss did not change with clay loading, and were 28 (+-)- kJ/g. The critical heat flux for ignition did not appear to be
influenced by the clay additive; it decreased from 17.7 for pure nylon to 16.0 with 5% clay addition. These values correspond
roughly to an ignition temperature of 430 degrees C, compared to a decomposition temperature range from a
thermogravimetric analyzer of 350 degreesto 430 degrees C. However, the addition of the clay could increase the ignition time
by 30% to 100% over the pure nylon. This is believed to be due to the increased char residue and the decrease in the mass
loss rate.

NTIS
Clays; Flammability; Nanocomposites; Nylon (Trademark)

20080021446 Utah Dept. of Transportation, Salt Lake City, UT, USA; Utah Univ., Salt Lake City, UT, USA
Time-Dependent Effects from Monitoring of State Street Bridge FRP Composite Retrofit
Pantelides, C. P; Reay, J. T.; Reaveley, L. D.; Dec. 2006; 33 pp.; In English
Report No.(s): PB2007-112613; UT-07-01; No Copyright; Avail.: CASI: A03, Hardcopy

This project report summarizes the results of monitoring the State Street Bridge on Interstate 80, which is a reinforced
concrete bridge retrofitted with Fiber Reinforced Polymer Composites. Strengthening reinforced concrete bridges by using
Fiber Reinforced Polymer (FRP) compositesis proving to be a more effective method compared to traditional retrofit methods.
FRP composites have a number of advantages over reinforced concrete and structura steel, including their high
strength-to-weight ratio and excellent durability, and have been used widely to replace stedl in the retrofit of concrete columns.
Destructive and nondestructive techniques were employed to evaluate the long-term durability of the Carbon FRP (CFRP)
composite and externally CFRP-reinforced concrete of the State Street Bridge on Interstate 80, including the bond-to-concrete
capacity of the CFRP composite for three years of exposure. Thermographic imaging was used for detection of voids between
CFRP composite and concrete. Although environmental conditions were found to have an effect on the long term durability
of the CFRP composite and CFRP-reinforced concrete substrate, no evidence of further steel reinforcement corrosion was
observed, and the CFRP composite retrofit is still effective. The research has shown that the seismic performance capability
of the bridge did not degrade significantly when compared to the original conditions in 2000 when the retrofit was done.
Recommendations for implementation and future research are made.
NTIS
Composite Materials; Concretes, Fiber Composites; Retrofitting; Streets; Time Dependence

20080021745 Lawrence Livermore National Lab., Livermore, CA USA
Diamond-Silicon Carbide Composite
Qian, J, Inventor; Zhao, Y., Inventor; 19 Apr. 05; 11 pp.; In English
Contract(s)/Grant(s): DE-W-7405-ENG-36
Patent Info.: Filed Filed 19 Apr. 05; US-Patent-Appl-SN-11-110-252
Report No.(s): PB2007-111065; No Copyright; Avail.: CASI: A03, Hardcopy
Fully dense, diamond-silicon carbide composites are prepared from ball-milled microcrystalline diamond/amorphous
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silicon powder mixture. The ball-milled powder is sintered (P=5-8 GPa, T=1400K-2300K) to form composites having high
fracture toughness. A composite made at 5 GPa/1673K had a measured fracture toughness of 12 MPam(sup)1/2. By contrast,
liquid infiltration of silicon into diamond powder at 5 GPa/1673K produces a composite with higher hardness but lower
fracture toughness. X-ray diffraction patterns and Raman spectra indicate that amorphous silicon is partially transformed into
nanocrystalline silicon at 5 GPa/873K, and nanocrystalline silicon carbide forms at higher temperatures.

NTIS

Composite Materials; Diamonds; Slicon Carbides

20080021763 SRI International Corp., Menlo Park, CA, USA; Nationa Energy Technology Lab., Pittsburgh, PA USA
Diffusion Coatings for Corrosion-Resistant Components in Coal Gasification Systems. Quarterly Technical Progress
Report No. 15 covering the Period January 1, 2007 through March 31, 2007

Krishnan, G. N.; Malhotra, R.; Alvarez, E.; Lau, K. H.; Mariano, J. P; Apr. 2007; 22 pp.; In English

Report No.(s): DE2007-909178; No Copyright; Avail.: National Technical Information Service (NTIS)

Heat-exchangers, particle filters, turbines, and other components in integrated coa gasification combined cycle system
must withstand the highly sulfiding conditions of the high-temperature coa gas over an extended period of time. The
performance of components degrades significantly with time unless expensive high alloy materials are used. Deposition of a
suitable coating on a low-cost alloy may improve its resistance to such sulfidation attack, and decrease capital and operating
costs. The alloys used in the gasifier service include austenitic and ferritic stainless steels, nickel-chromium-iron aloys, and
expensive nickel-cobalt alloys. During this period, we analyzed several 409 low alloy steel samples after coating them in our
fluidized bed reactor and also after exposing them to our corrosion test.

NTIS
Coal Gasification; Corrosion Resistance; Diffusion; Protective Coatings

20080021878 Army Tank-Automotive Research and Development Command, Warren, Ml USA
The Use of Fiber-Reinforced Polymer-Matrix Composites in Army Ground Vehicles
Socks, Adria N; Apr 7, 2005; 10 pp.; In English; Original contains color illustrations
Report No.(s): AD-A477758; TARDEC-14816; No Copyright; Avail.: Defense Technical Information Center (DTIC)
ONLINE: http://hdl.handle.net/100.2/ADAA477758

Polymer-matrix composites have been researched and studied for over 20 years regarding their applications to Army
ground vehicles. Although much research has been performed only a few fiber-reinforced polymer-matrix composites are
actually in service today. Evolving vehicle requirements however, will necessitate the implementation of these composites.
This paper provides information regarding past, present and future applications for fiber-reinforced polymer-matrix
composites.
DTIC
Fiber Composites; Polymer Matrix Composites

20080021987 New Mexico Univ., Albuguerque, NM USA

Micromechanics of Smart Materials for Large Deployable Mirrors

Maji, Arup K; Nov 10, 2006; 17 pp.; In English

Contract(s)/Grant(s): F49620-02-1-0252

Report No.(s): AD-A477887; No Copyright; Avail.: Defense Technical Information Center (DTIC)

The objective of this research was to investigate the micro-mechanical behavior of a new type of smart material that could
enable the accurate deployment of large sensors and structures in space, Elastic Memory Composites (EMC). The basic
science aspect of this study involved understanding how the properties of the constituents (matrix and fiber) affect the
deployment rate, deployment accuracy and failure of these smart composites. The experimental program and analytical model
for deployment rate is presented first followed by that for the deployment accuracy and failure.

DTIC
Deployment; Micromechanics; Mirrors; Plastics; Smart Materials
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25
INORGANIC, ORGANIC AND PHYSICAL CHEMISTRY
Includes the analysis, synthesis, and use of inorganic and organic compounds; combustion theory; electrochemistry; and

photochemistry. For related information see category 34 Fluid Dynamics and Thermodynamics. For astrochemistry see category
90 Astrophysics.

20080021552 Edgewood Chemical Biological Center, Aberdeen Proving Ground, MD USA
Evaluation of Viking 573 GC/MS System and Chemical Warfare Agent (CWA) Detection
Austin, Earl; Hoang, Kenneth T; Dec 2007; 23 pp.; In English
Report No.(s): AD-A477098; ECBC-TR-593; No Copyright; Avail.: Defense Technical Information Center (DTIC)
ONLINE: http://hdl.handle.net/100.2/ADA477098

The Mobile Laboratories & Kits (ML&K) Team, U.S. Army Edgewood Chemical Biologica Center, was funded by the
New York City Department of Environmental Protection (NYCDEP) to evaluate a portable Gas Chromatography/Mass
Spectrometry (CG/MS) system that they routinely use in mobile laboratory applications. The NY CDEP provided a Bruker
Viking 573 CG/MS system, which was verified according to manufacturer’ s recommendations. Members of the ML& K Team
developed methods to evaluate the capabilities of the system against six chemical warfare agents (CWAS), including the Limit
of Detection (LOD) and dynamic range for al six CWA compounds in organic solvent and soil matrices.
DTIC
Chemical Warfare; Chromatography; Detectors; Gas Chromatography; Mass Spectroscopy; Viking Mars Program

20080021747 Innovene USA, LLC, Chicago, IL, USA
Cyclopentadienyl-Containing Low-Valent Early Transition Metal Olefin Polymerization Catalysts
Marks, T. J., Inventor; Luo, L., Inventor; Yoon, S. C., Inventor; 4 May 05; 11 pp.; In English
Contract(s)/Grant(s): DE-86 ER 13511
Patent Info.: Filed Filed 4 May 05; US-Patent-Appl-SN-11-121-775
Report No.(s): PB2007-110907; No Copyright; Avail.: CASI: A03, Hardcopy
This invention relates to a cylcopentadienyl-containing low-valent transition metal catalyst that is useful in polymerizing
and co-polymerizing polar and non-polar olefin monomers, and more particularly relates to an in situ reduced Group 4 metal
polymerization catalyst that is capable of forming polymers and copolymers of conjugated monomers such as methyl
methacrylate (MMA) and styrene.
NTIS
Alkenes; Catalysts, Hydrocarbons; Polymerization; Transition Metals, Chemical Compounds; Metals

20080021755 Bureau of Reclamation, Denver, CO, USA

Final Report for the Enhanced Anaerobic Bioremediation Pilot Test, Bountiful/\Woods Cross Superfund Site, Bountiful,
Utah

Dec. 2006; 66 pp.; In English

Report No.(s): PB2007-109562; No Copyright; Avail.: National Technical Information Service (NTIS)

The pilot test consisted of three side-by-side treatment cells designed to compare the performance of three different
electron donors at the site. Sodium lactate, the aqueous electron donor was compared to two slow-release electron donors.
Based on the results of the pilot test, emulsified oil (e.g. EOS) is recommended as the electron donor to be used for the
full-scale remediation at the site.

NTIS
Electron Transfer; Donor Materials; Cells (Biology); Hypoxia; Sress (Physiology); Biodegradation; Contaminants; Acceptor
Materials, Oils, Bacteria

20080021777 Utah Univ., Salt Lake City, UT, USA
B-Superfamily Conotoxins
Jones, R. M., Inventor; Olivera, B. M., Inventor; Watkins, M., Inventor; Garrett, J. E., Inventor; 8 Aug 05; 165 pp.; In English
Contract(s)/Grant(s): NIH-GMS-PO1 GM48677
Patent Info.: Filed Filed 8 Aug 05; US-Patent-Appl-SN-11-198-847
Report No.(s): PB2007-109276; No Copyright; Avail.: CASI: A08, Hardcopy
The present invention is directed to (beta)-superfamily conotoxin peptides, derivatives or pharmaceutically acceptable
salts thereof. The present invention is further directed to the use of this peptide, derivatives thereof and pharmaceutically
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acceptable salts thereof for the treatment of disorders associated with voltage-gated ion channels, ligand gated channels and
other receptors. Theinvention isfurther directed to nucleic acid sequences encoding the (beta)-superfamily conotoxin peptides
and encoding (beta)-superfamily conotoxin propeptides, as well as the (beta)-superfamily conotoxin propeptides.

NTIS

Peptides; Toxins and Antitoxins; Ligands

20080021778 Mintz, Levin, Cohn, Ferris, Glovsky and Popeo, P.C., Boston, MA, USA
Alpha-Fetoprotein Peptides and Uses Thereof
Andersen, T. T., Inventor; Bennett, J. A., Inventor; Jacobson, H. I., Inventor; Mesfin, F. B., Inventor; 16 Nov 04; 33 pp.; In
English
Contract(s)/Grant(s): NIH-CA 87434; DAMD 17-99-1-9054
Patent Info.: Filed Filed 16 Nov 04; US-Patent-Appl-SN-10-990-877
Report No.(s): PB2007-109275; No Copyright; Avail.: CASI: A03, Hardcopy

The subject invention addresses the need for methods of treatment and prevention of breast cancer, and other cancers, by
providing a peptide of eight to twenty amino acids in length which comprises a hydrophilic analog of an apha-fetoprotein
peptide having SEQ ID NO:6: EMTPVNPG. The peptides may be linear, but are preferably cyclic. The peptides may be
provided as dimers or other multimers. A composition comprising the peptide, an antibody that specifically binds to the
peptide, a method of reducing estrogen-stimulated growth of cells using the peptide, as well as a method of treating or
preventing cancer, such as breast cancer, are also provided. The treatment or prevention method can include the use of
tamoxifen therapy in combination with the peptide therapy.
NTIS
Cancer; Peptides, Prevention; Mammary Glands; Proteins

20080021779 Johns Hopkins Hospital, Baltimore, MD, USA
Design and Synthesis of Renal Dipeptidase Inhibitors
Khan, S. R., Inventor; Vogelssstein, B., Inventor; Kinzler, K. W., Inventor; Gurulingappa, H., Inventor; Bachhaults, P,
Inventor; 7 Jul 05; 12 pp.; In English
Contract(s)/Grant(s): NIH-CA 57345; NIH-CA 69224
Patent Info.: Filed Filed 7 Jul 05; US-Patent-Appl-SN-11-175-478
Report No.(s): PB2007-109274; No Copyright; Avail.: CASI: A03, Hardcopy
Aminophosphinic acid derivatives were synthesized as potential inhibitors of renal dipeptidase, an enzyme overexpressed
in benign and malignant colon tumors. Several compounds showed potent enzyme-inhibitory activity. These compounds can
be used therapeutically and diagnostically for treatment and detection of tumors.
NTIS
Inhibitors; Synthesis (Chemistry); Renal Function; Enzymes

20080021787 Haynes and Boone, LLP, Dallas, TX, USA
RAAV-Neprilysin Compositions and Methods of Use
Nash, K. R., Inventor; Burger, C., Inventor; 2 Mar 05; 67 pp.; In English
Contract(s)/Grant(s): NIH-2906082-03
Patent Info.: Filed Filed 2 Mar 05; US-Patent-A ppl-SN-11-070-627
Report No.(s): PB2007-109278; No Copyright; Avail.: CASI: A04, Hardcopy

Disclosed are methods for the use of neprilysin-encoding polynuclectides in the creation of transformed host cells and
transgenic animals. In particular, the use of recombinant adeno-associated viral (rAAV) vector compositions comprising
polynucleotide sequences that express one or more biologically-active mammalian neprilysin polypeptides is described. Also
disclosed are medicaments and methods for the treatment and amelioration of symptoms of a variety of conditions and
neprilysin deficienciesin an animal, including, for example, Alzheimer’ s disease, and related disorders, as well as neurological
and musculoskeletal disorders, including for example, diseases caused by the accumulation of .beta.-amyloid protein in the
cells and tissues of affected animals.
NTIS
Coding; Patent Applications; Polynucleotides; Viruses
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20080021793 Geological Survey, Reston, VA USA; Minnesota Pollution Control Agency, Saint Paul, MN, USA
Nutrients, Suspended Sediment, and Pesticides in Water of the Red River of the North Basin, Minnesota and North
Dakota, 1990-2004

Christensen, V. G.; January 2007; 46 pp.; In English

Report No.(s): PB2007-112979; USGS-SIR-2007-5065; No Copyright; Avail.: National Technical Information Service
(NTIS)

Nutrient, suspended sediment, and pesticide data from 1990 through 2004 in the Red River of the North Basin were
compiled, summarized, and compared to historical data. Streamflow varied widely throughout the basin during the 19902004
study period. For 19 of 22 streamflow sites, median annual streamflow during the study period exceeded the long-term average
streamflow. High streamflow can have a substantial effect on water quality. In water samples from selected surface-water sites,
nitrite plus nitrate concentrations ranged from less than 0.005 to 7.7 milligrams per liter; total Kjeldahl nitrogen concentrations
ranged from 0.1 to 7.5 milligrams per liter; total phosphorus concentrations ranged from less than 0.005 to 4.14 milligrams
per liter; and dissolved phosphorus concentrations ranged from 0.003 to 4.13 milligrams per liter. Surface-water samples from
the Pembina River Basin generally had higher nitrite plus nitrate, total phosphorus, and suspended sediment concentrations
compared to samples from other Red River Basin sites. Historical data from 1970 through 1990 showed relatively high nitrite
plus nitrate and suspended sediment concentrations in samples from some Pembina River sites; in contrast to the 19902004
period, total phosphorus concentrations from the 197090 period generally were highest at Red River of the North sites. Nitrate
concentrationsin ground-water samples for the 19902004 period were highest in Sheridan County, North Dakota and Marshall
and Otter Tail Counties in Minnesota. Concentrations of nitrate in ground water in Marshall and Otter Tail Counties
corresponded to relatively high reported fertilizer applications during 2002; however, Sheridan County did not have the high
fertilizer applications in 2002 compared to other North Dakota and Minnesota counties. The most frequently detected
pesticides or pesticide metabolites were 2,4-D, bentazon, de-ethylatrazine, metolachlor, picloram, and triallate in surface water
and alachlor ethanesulfonic acid (ESA), atrazine, de-ethylatrazine, picloram, and triazine in ground water. None of the most
frequently detected pesticides or metabolites sampled and analyzed by the U.S. Geological Survey or available in the U.S.
Environmental Protection Agency Storage and Retrieval System (STORET) during 19902004 were detected frequently during
1970-90, with the exception of 2,4-D.

NTIS
Pesticides; River Basins, Rivers, Sampling; Sediments; Water; Water Pollution

20080021840 Air Force Office of Scientific Research, Bolling AFB, Washington, DC USA
Proceedings of the Air Force High Energy Density Materials Contractors Conference (2nd) Held in Newport Beach,
CA, on 28 Feb-2 Mar 1988
May 27, 1988; 257 pp.; In English
Contract(s)/Grant(s): Proj-2303
Report No.(s): AD-A477657; No Copyright; Avail.: Defense Technical Information Center (DTIC)
ONLINE: http://hdl.handle.net/100.2/ADA477657
This report documents presentations given by contractors and in-house researchers at the second High Energy Density
Materials held at Newport Beach, CA, on 28 Feb-2 Mar 1988. It consists of extended abstracts from each of the presentations.
DTIC
Conferences; Contractors

20080021894 Sandia National Labs., Livermore, CA, USA
Gasless and Gas Bubble-Free Electrodes
Mosier, B. P, Inventor; Crocker, R. W., Inventor; 17 May 04; 14 pp.; In English
Contract(s)/Grant(s): DE-AC04-94AL 85000
Patent Info.: Filed Filed 17 May 04; US-Patent-Appl-SN-10-848 196
Report No.(s): PB2007-109119; No Copyright; Avail.: CASI: A03, Hardcopy

Gas bubble-free electrodes are necessary for stable long-term operation of millimeter-scale electrokinetic (EK) pumps
when currents exceed 10-50 .mu.A. An accompanying Technical Advance describes EK pumps that draw 1-3 mA. We have
developed gasless and gas bubble-free electrodes that can run millimeter-scale (and smaller) EK pumps continuously at high
current densities. Two types of gasless electrodes based on porous carbon and ruthenium/tantalum-on-titanium oxides have
been developed that are supercapacitors which store ions from a fluid electrolyte. The gas bubble-free electrodes isolate gas
generated by water electrolysis of the pump fluid from the fluid channels by means of an electrically-conductive polymer.
Nafion.RTM. tubing is a cationic-selective polymer that is used to pass currents and water for electrolysis at titanium and
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platinum surfaces. The gas bubble-free electrodes are easy to fabricate and can operate well even with typical,
low-conductivity electrolytes. The gas bubble-free cathode seals to 1500 psi for high-pressure microhydraulic actuation.
NTIS

Bubbles; Electrodes; Electrokinetics; Pumps

20080021988 Air Force Research Lab., Edwards AFB, CA USA

Intermolecular Interactions in Crystalline Pentafluoropyridine Under High Pressure: Structure and Compressibility at
0.3 and 1.1 GPa (Preprint)

Olgniczak, Anna; Vij, Andrzej; atrusiak; shwani; May 25, 2007; 11 pp.; In English

Contract(s)/Grant(s): FA8655-06-1-3039

Report No.(s): AD-A477894; AFRL-PR-ED-JA-2007-290; No Copyright; Avail.: Defense Technical Information Center
(DTIC)

Pentafluoropyridine has been in-situ pressure crystallized in a diamond-anvil cell (DAC) and its structure determined at
0.30(5) GPa and 1.10(5) GPa and at room temperature by single-crystal X-ray diffraction. The freezing pressure of
pentafluoropyridine has been determined to be 0.10(5) GPa. The crystals are monoclinic, space group P21/c. The crysta
packing is governed by F...F and C/N...F van der Waals contacts, but no ring stacking is observed. The intermolecular
interactions are non-directional, and the crystal compresses nearly isotropically between 0.3 and 1.1 GPa.

DTIC
Compressibility; Crystal Growth; Crystal Sructure; Crystallinity; High Pressure; Molecular Interactions; Pyridines

20080022001 Army Tank-Automotive Research and Development Command, Warren, Ml USA
Secondary Batteries: Lead Acid Battery Thermal Runaway
Catherino, Henry A; Nov 13, 2007; 28 pp.; In English; Origina contains color illustrations
Report No.(s): AD-A477925; TARDEC-18509-RC; No Copyright; Avail.: Defense Technical Information Center (DTIC)
The thermal runaway effect observed in sealed lead acid batteries isreviewed and reassessed as ameans for understanding
the effect at a more fundamental level. It is to be noted that a popular explanation for the heat generated when a sealed cell
is overcharged is that the oxygen recombination taking place at the negative electrode is an exothermic process. Although it
is afact that this recombination reaction is exothermic, the first law of thermodynamics mandates that the net enthalpy of the
closed cycle oxygen recombination processis exactly zero (also known as Hess' s Law). Since the closed oxygen cycle cannot
produce any enthal pic heat, the heat generated must be entirely of Joule origin. In view of this apparent dilemma, an alternative
mechanism is developed and discussed that the gas evolution process displaces the electrolyte in the intercell gap. By doing
that, this electrolyte displacement causes a substantial increase in the internal resistance of the cell. The consequence of this
resistance increase in the presence of current passing through the cell is a significant contributor to the observed heat
generation. This paper presents data and discussions that support this interpretation. This mechanistic interpretation has some
notable implications. That is, the heat generation processis largely chemistry independent (i.e., it is common to all sealed cell
designs), is the consequence of the ability of the separator to manage the electrolyte distribution within the cell and can
thermally accelerate thermodynamically spontaneous processes that have slow kinetics under normal ambient conditions. To
add additional credibility to the interpretation, the analysis of the thermal runaway that takes place in lithium ion cells is
attempted by building on the model developed for lead acid thermal runaway.
DTIC
Enthalpy; Lead Acid Batteries; Siorage Batteries

20080022056 Naval Research Lab., Washington, DC USA

The Silver Oxide-Zinc Alkaline Primary Cell. Part 2. Effects of Various Types of Negative Electrodes on Cell
Characteristics

Shepherd, C M; Dec 20, 1951; 42 pp.; In English

Report No.(s): AD-A478101; NRL-3876; No Copyright; Avail.: Defense Technical Information Center (DTIC)

The silver oxide-zinc alkaline primary cell consists of a negative electrode of zinc, a positive electrode of silver peroxide,
and an akaline electrolyte (generally a potassium hydroxide solution). During discharge, the silver peroxide in the positive
electrode is reduced to metallic silver and the metallic zinc in the negative electrode is oxidized either to zinc oxide or to a
complex zincate ion. The reactions involved have not been fully determined and may prove to be fairly complex. Because of
its many desirable characteristics, an appreciable demand has arisen for this cell. It is a constant voltage, primary cell of low
weight and volume, capable of operating at high current densities over a wide range of temperatures. Wherever the demand
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for the cell is based on minimization of weight or volume, a separate design generally will be needed for each set of conditions.
Such a design will require more detailed information than is necessary for the construction of ordinary types of batteries.
DTIC

Alkaline Batteries; Alkalinity; Electrodes; Slver; Slver Oxides; Zinc; Zinc Oxides

20080022158 Michigan Univ., Ann Arbor, MI, USA

Pd-Based Metallic Membranes for Hydrogen Separatiion: First Principles Studies of Separation Mechanisms Aimed
at Knowledge-Based Rational Formulations of Improved Materials

Linic, S.; Nov. 2006; 19 pp.; In English

Contract(s)/Grant(s): DE-PC26-05NT424409

Report No.(s): DE2007-909268; No Copyright; Avail.: National Technical Information Service (NTIS)

The focus in this project was to employ first principles computational methods to study the underlying molecular
elementary processes that govern hydrogen diffusion through Pd membranes as well as the elementary processes that govern
the CO- and S-poisoning of these membranes. Our computational methodology integrated a multiscale hierarchical modeling
approach, wherein a molecular understanding of the interactions between various species is gained from ab-initio quantum
chemical Density Functional Theory (DFT) calculations, while a mesoscopic statistical mechanical model like Kinetic Monte
Carlo is employed to predict the key macroscopic membrane properties such as permeability.

NTIS
Hydrogen; Knowledge Based Systems, Membranes; Metallic Hydrogen

20080022234 US Chemical Safety and Hazard Investigation Board, Washington, DC, USA
Case Study: Runaway Chemical Reaction and Vapor Cloud Explosion, Worker Killed, 14 Injured. Synthron, LLC,
Morganton, NC., January 31, 2006
Jan. 31, 2007; 17 pp.; In English
Report No.(s): PB2007-112884; REPT-2006-04-1-NC; No Copyright; Avail.: CASI: A03, Hardcopy

This Case Study describes a runaway chemical reaction and subsequent vapor cloud explosion and fires that killed one
worker and injured 14 (two seriously). The explosion destroyed the facility and damaged structures in the nearby community.
The incident occurred at the Synthron, LLC facility in Morganton, North Carolina, on January 31, 2006. The CSB issues this
Case Study to emphasize the importance of implementing comprehensive safety management practices to control reactive
hazards.
NTIS
Accident Investigation; Chemical Reactions; Clouds, Explosions; Gas Explosions; Injuries, Vapors

20080022235 Transportation Research Board, Washington, DC, USA; Association of American Railroads, Pueblo, CO,
USA

Rail Base Corrosion Detection and Prevention

Hernandez, F. C. R.; Koch, K.; Barrera, G. P; Mar. 2007; 129 pp.; In English

Report No.(s): PB2007-112749; TCRP-37; Copyright; Avail.: National Technical Information Service (NTIS)

Under Transit Cooperative Research Program (TCRP) Project D-7, the Transportation Technology Center, Inc., (TTCI)
studied the effects and prevention of rail base corrosion. The following tasks were accomplished: Distributed questionnaire
to various transit agencies in order to identify the major problems associated with rail base corrosion and actions taken by
them. Completed a metallurgical examination of rails with corrosion present, including an electrochemical study of the rails
under different corrosive environments (i.e., chlorines (KCl), sulfates (NaSO4)) and direct current (DC) conditions. Created
aFinite Element Analysis (FEA) model using ANSY Sto determine the state of stresses created by the localized corrosion and
assess the risk of failure. Developed a draft recommended industry practice for rail base corrosion detection and prevention.
NTIS
Corrosion; Corrosion Prevention; Rail Transportation; Rails

20080022259 Army Research Development and Engineering Command, Warren, M1 USA
Quantifying the Effects of the Influence of a Tungsten Long-rod Projectile into Confined Ceramics at High-velocity
Impact
Gorsich, Tara J; Templeton, Douglas W; Jan 29, 2008; 9 pp.; In English; Original contains color illustrations
Report No.(s): AD-A478030; 18527; No Copyright; Avail.: Defense Technical Information Center (DTIC)
High performance modeling of brittle materials is an efficient, inexpensive, time-saving solution for optimal design of
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armor systems. Quantifying the effects of high-velocity projectiles into brittle materials provides an armor resolution for the
critical need of ballistic protection against lethal threats. The analysis modeled a cylindrical, tungsten carbide blunt projectile
into four confined, ceramic materials at a high velocity impact. The finite element simulations were performed using Elastic
Plastic Impact Code (EPIC) [Johnson (2006)], which simulates the failure and particle breakup of the target once the long-rod
penetrator strikes at high-velocity impact. The history of the nose penetration of the projectile will be computed to establish
the most advantageous design condition for future vehicle development. Damage computations will also be conducted to
demonstrate how the confined, brittle samples behave. The study shows that silicon carbide and boron carbide are the optimal
candidates to consider when selecting the best armor performance from the four configurations. A numerical comparison was
made between a pyroceram confined and unconfined configuration and ascertains approximately a twelve percent increase in
ballistic performance of the confined sample. The computations will offer the researcher data to accurately formulate armor
to protect the survivability of the ground vehicle, and most importantly, the soldier.

DTIC

Armor; Ceramics, Confinement; Finite Element Method; High Speed; Projectiles; Rods; Tungsten; Tungsten Carbides

26
METALS AND METALLIC MATERIALS

Includes physical, chemical, and mechanical properties of metals and metallic materials; and metallurgy.

20080020585 Technical Management Concepts, Inc., Beavercreek, OH USA

Materials Processing Technology Initiatives. Delivery Order 0019-08: Material Behavior Modeling for Optimization of
Thermomechanical Processes

Tamirisakandala, S; Nov 2000; 99 pp.; In English

Contract(s)/Grant(s): F33615-96-D-5835-0019; Proj-4347

Report No.(s): AD-A477358; No Copyright; Avail.: Defense Technical Information Center (DTIC)

This report describes the important results obtained on the material modeling behavior of the most important titanium
aloy, Ti-6Al-4V. Detailed experiments were conducted to characterize the deformation behavior, and the influence of process
parameters on the thermomechanical processing was studied. Microstructural mechanisms over wide temperature and strain
rate ranges have been identified, and optimum conditions for safe processing were established. The results are reported in the
form of publications which were published in international journals.

DTIC
Manufacturing; Microstructure; Optimization; Strain Rate; Thermodynamics, Titanium Alloys

20080021187 QuesTek Innovations, LLC, Evanston, IL, USA
Microstructure Modeling of 3rd Generation Disk Alloy
Jou, Herng-Jeng; April 2008; 28 pp.; In English; Original contains color and black and white illustrations
Contract(s)/Grant(s): NNC07CB01C; WBS 698259.02.07.03.03.02
Report No.(s): NASA/CR-2008-215199; E-16471; No Copyright; Avail.: CASI: A03, Hardcopy
ONLINE: http://hdl.handle.net/2060/20080021187

The objective of thisinitiative, funded by NASA’s Aviation Safety Program, isto model, validate, and predict, with high
fidelity, the microstructural evolution of third-generation high-refractory Ni-based disc superalloys during heat treating and
service conditions. Thisinitiativeisanatural extension of the DARPA-AIM (Accelerated Insertion of Materials) initiative with
GE/Pratt-Whitney and with other process simulation tools. Strong collaboration with the NASA Glenn Research Center (GRC)
is a key component of this initiative and the focus of this program is on industrially relevant disk alloys and heat treatment
processes identified by GRC. Employing QuesTek s Computational Materials Dynamics technology and PrecipiCalc
precipitation simulator, physics-based models are being used to achieve high predictive accuracy and precision. Combining
these models with experimental data and probabilistic analysis, ‘virtual aloy design’ can be performed. The predicted
microstructures can be optimized to promote desirable features and concurrently eliminate nondesirable phases that can limit
the reliability and durability of the alloys. The well-calibrated and well-integrated software tools that are being applied under
the proposed program will help gas turbine disk alloy manufacturers, processing facilities, and NASA, to efficiently and
effectively improve the performance of current and future disk materials.
Author
Heat Resistant Alloys, Microstructure; Flight Safety; Heat Treatment; Aircraft Safety; Computerized Smulation
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20080021198 Ohio Aerospace Inst., Brook Park, OH, USA
GRCop-84 Rolling Parameter Study
Loewenthal, William S.; Ellis, David L.; May 2008; 57 pp.; In English; Original contains color illustrations
Contract(s)/Grant(s): NNCO5AA23; WBS 599489.02.07.03.02.04.01
Report No.(s): NASA/TM-2008-215213; E-16491; No Copyright; Avail.: CASI: A04, Hardcopy
ONLINE: http://hdl.handle.net/2060/20080021198

Thisreport is a section of the final report on the GRCop-84 task of the Constellation Program and incorporates the results
obtained between October 2000 and September 2005, when the program ended. NASA Glenn Research Center (GRC) has
developed anew copper aloy, GRCop-84 (Cu-8 at.% Cr-4 at.% Nb), for rocket engine main combustion chamber components
that will improve rocket engine life and performance. This work examines the sensitivity of GRCop-84 mechanical properties
to rolling parameters as a means to better define rolling parameters for commercial warm rolling. Experiment variables studied
were total reduction, rolling temperature, rolling speed, and post rolling annealing heat treatment. The responses were tensile
properties measured at 23 and 500 C, hardness, and creep at three stress-temperature combinations. Understanding these
relationships will better define boundaries for arobust commercial warm rolling process. The four processing parameters were
varied within limits consistent with typical commercial production processes. Testing revealed that the rolling-related variables
selected have a minimal influence on tensile, hardness, and creep properties over the range of values tested. Annealing had
the expected result of lowering room temperature hardness and strength while increasing room temperature elongations with
600 C (1112 F) having the most effect. These results indicate that the process conditions to warm roll plate and sheet for these
variables can range over wide levels without negatively impacting mechanical properties. Incorporating broader process
ranges in future rolling campaigns should lower commercial rolling costs through increased productivity.
Author
Copper Alloys; Tensile Properties; Mechanical Properties;, Combustion Chambers,; Creep Properties; Tensile Creep; Engine
Parts, Rocket Engines

20080021206 NASA Glenn Research Center, Cleveland, OH, USA
NASA and Superalloys: A Customer, a Participant, and a Referee
Nathal, Michael V.; September 14, 2008; 7 pp.; In English; 11th International Symposium on Superalloys, 14-18 Sept. 2008,
Champion, PA, USA; Original contains color and black and white illustrations
Contract(s)/Grant(s): WBS 561581.02.08.03.15.02; No Copyright; Avail.: CASI: A02, Hardcopy
ONLINE: http://hdl.handle.net/2060/20080021206

NASA has had along history of research and development in the field of superalloys. These efforts have continued today,
where the latest advancements in turbine disk and blade technologies are being developed Although NASA does support
military flight systems, it s predominant role is in supporting civilian air transportation systems, and thus has goals for
improving fuel efficiency, emissions, noise, and safety of today s aircraft. NASA has traditionally served several distinct but
complimentary roles as participants in multi-disciplinary research teams, as customers who fund research and development
efforts at industry and universities, and as referees who can address broad issues that affect the entire aeronautics community.
Because of our longer range viewpoint, we can take on higher risk, higher reward research topics. NASA can also serve as
an intermediary between the basic research performed primarily at universities and the development efforts emphasized by
industry. By interacting with individual companies, NASA can identify areas of general interest and problems common to a
large portion of the aeronautics community, and devise programs aimed at solving these problems. In space missions, NASA
is a direct customer responsible for developing vehicles. In the case of the Space Shuttle, NASA has worked with various
contractors to design and build numerous components out of superalloys. Another fascinating area for the use of superaloys
isin power systems for long life applications in space. Potential missions include providing electric power for deep space
missions, surface rovers, including lunar and Mars, and stationary power generators on the lunar surface.
Author
Heat Resistant Alloys, Support Systems; Electric Generators; Roving Vehicles; Turbine Blades

20080021301 NASA Langley Research Center, Hampton, VA, USA
Electron Beam Freeform Fabrication: A Fabrication Process that Revolutionizes Aircraft Structural Designs and
Spacecraft Supportability
Taminger, Karen M.; May 22, 2008; 59 pp.; In English; Original contains color and black and white illustrations
Contract(s)/Grant(s): WBS 5616581.02.08.07.15.03; No Copyright; Avail.: CASI: A04, Hardcopy
ONLINE: http://hdl.handle.net/2060/20080021301

The technological inception and challenges, as well as current applications of the electron beam freeform fabrication
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(EBF3) process are outlined. The process was motivated by the need for anew metals technology that would be cost-effective,
enable the production of new alloys and that would could be used for efficient, lightweight structures. EBF3 is a rapid metal
fabrication, layer-additive process that uses no molds or tools and which yields properties equivalent to wrought. The benefits
of EBF3 include it near-net shape which minimizes scrap and reduces part count; efficiency in design which allows for lighter
weight and enhanced performance; and, its ‘green’ manufacturing process which yields minimal waste products. EBF3 also
has a high tensile strength, while a structural test comparison found that EBF3 panels performed 5% lower than machined
panels. Technical challenges in the EBF3 process include a need for process control monitoring and an improvement in
localized heat response. Currently, the EBF3 process can be used to add details onto forgings and to construct and form
complex shapes. However, it has potential usesin a variety of industries including aerospace, automotive, sporting goods and
medical implant devices. The novel structural design capabilities of EBF3 have the ability to yield curved stiffeners which may
be optimized for performance, low weight, low noise and damage tolerance applications. EBF3 has also demonstrated its
usefulness in O-gravity environments for supportability in space applications.

Derived from text

Electron Beams, Fabrication; Metals, Technology Utilization; Aircraft Design; Spacecraft Design; Structural Design;
Mechanical Properties, Forming Techniques

20080021748 Hoag (Foley), LLP, Boston, MA, USA
Main-Group Metal-Based Asymmetric Catalysts And Applications Thereof
Jacobsen, E. N., Inventor; Sigman, M. S., Inventor; 4 Jun 05; 196 pp.; In English
Patent Info.: Filed Filed 4 Jun 05; US-Patent-Appl-SN-11-029-183
Report No.(s): PB2007-110906; No Copyright; Avail.: CASI: A09, Hardcopy
The present invention relates to a method and catalysts for the stereoselective addition of a nucleophile to a reactive
(pi)-bond of a substrate. The chiral, non-racemic catalysts of the present invention constitute the first examples of catalysts
for nucleophilic additions that comprise a main-group metal and a tri- or tetra-dentate ligand.
NTIS
Asymmetry; Catalysts; Metals; Nucleophiles, Chemical Bonds

20080021757 Second Sight Medical Products, Inc., Sylmar, CA, USA
Platinum Surface Coating and Method for Manufacturing the Same
Zhou, D. M., Inventor; 4 Aug 05; 12 pp.; In English
Contract(s)/Grant(s): NIH-R24EY 12893-01
Patent Info.: Filed Filed 4 Aug 05; US-Patent-Appl-SN-11-198-361
Report No.(s): PB2007-109293; No Copyright; Avail.: CASI: A03, Hardcopy

An improved platinum surface coating and method for manufacturing the improved platinum surface coating wherein the
platinum surface coating having a fractal surface coating of platinum (' platinum gray’) with an increase in surface area of at
least 5 times when compared to shiny platinum of the same geometry and also having improved resistance to physical stress
when compared to platinum black having the same surface area. The process of electroplating the surface coating of platinum
gray comprising plating at a moderate rate, i.e., at arate that is faster than the rate necessary to produce shiny platinum and
that is less than the rate necessary to produce platinum black.
NTIS
Coating; Manufacturing; Patent Applications; Platinum

20080022159 Pacific Northwest National Lab., Richland, WA, USA

Organics Verification Study for Sinclair and Dye Inlets, Washington

Kohn, N. P; Niewolny, L. A.; Brandenberger, J. M.; Johnston, R. K.; Sep. 2006; 117 pp.; In English

Report No.(s): DE2007-909254; PNNL-16070; No Copyright; Avail.: National Technical Information Service (NTIS)
Sinclair and Dyes Inlets near Bremerton, Washington, are on the State of Washington 1998 303(d) list of impaired waters

because of fecal coliform contamination in marine water, metalsin sediment and fish tissue, and organics in sediment and fish

tissue. Because significant cleanup and source control activities have been conducted in the inlets since the data supporting

the 1998 303(d) listings were collected, two verification studies were performed to address the 303(d) segments that were

listed for metal and organic contaminants in marine sediment. The Metals Verification Study (MVS) was conducted in 2003;

the final report, Metals Verification Study for Sinclair and Dyes Inlets, Washington, was published in March 2004 (Kohn et

al. 2004). This report describes the Organics Verification Study that was conducted in 2005. The study approach was similar
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to the MVSiin that alarge number of surface sediment samples were screened for the major classes of organic contaminants,
and then the screening results and other available data were used to select a subset of samples for quantitative chemical
analysis. Because the MV S was designed to obtain representative data on concentrations of contaminants in surface sediment
throughout Sinclair Inlet, Dyes Inlet, Port Orchard Passage, and Rich Passage, aliquots of the 160 MV S sediment samples
were used in the analysis for the Organics Verification Study.

NTIS

Dyes; Organic Compounds; Pollution Monitoring; Water Pollution

20080022269 Twin City Die Castings Co., Minneapolis, MN, USA
Energy and Technology Assessment of Zinc and Magnesium Die Casting Plants. Technical Report Close-Out
Heider, T.; Aug. 25, 2006; 56 pp.; In English
Contract(s)/Grant(s): DE-FG36-05G0O15097
Report No.(s): DE2007-909329; No Copyright; Avail.: Department of Energy Information Bridge

Twin City Die Castings Company of Minneapolis, Minnesota, Twin City Die Castings Company was awarded project No.
DE-FG36-05G015097 to perform plant wide assessments of ten (10) die casting facilities that produce zinc and magnesium
aloy castings in order to determine improvements and potential cost savings in energy use. Mr. Heider filled the role of team
leader for the project and utilized the North American Die Casting Association (NADCA) to conduct audits at team participant
plants so as to hold findings specific to each plant proprietary. The term of the project was one year and the amount of the
U.S. Department of Energy funding totaled $100,000. Industry provided $113,113 of in-kind funding support. The intended
benefits of the project were to improve energy use through higher operational and process efficiency for the plants assessed.
An improvement in energy efficiency of 5 - 15% was targeted. The primary objectives of the project was to: (1) Expand an
energy and technology tool developed by the NADCA under a previous DOE project titled, Energy and Technology
Assessment for Die Casting Plants for assessing aluminum die casting plants to be more specifically applicable to zinc and
magnesium die casting facilities. (2) Conduct ten (10) assessments of zinc and magnesium die casting plants, within eight (8)
companies, utilizing the assessment tool to identify, evaluate and recommend opportunities to enhance energy efficiency,
minimize waste, and improve productivity. (3) Transfer the assessment tool to the die casting industry at large.
NTIS
Casting; Castings; Dies; Energy Consumption; Energy Technology; Industries, Magnesium; Technology Assessment; Zinc
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NONMETALLIC MATERIALS

Includes physical, chemical, and mechanical properties of plastics, elastomers, lubricants, polymers, textiles, adhesives, and ceramic
materials. For composite materials see 24 Composite Materials.

20080021758 Colburn (Cantor), LLP, Bloomfield, CT, USA
Abrasion Resistant Coatings
Hong, S. C., Inventor; 24 May 05; 20 pp.; In English
Contract(s)/Grant(s): F33615-99-C-5016; F33615-01-5005
Patent Info.: Filed Filed 24 May 05; US-Patent-Appl-SN-11-136-827
Report No.(s): PB2007-109289; No Copyright; Avail.: CASI: A03, Hardcopy

A method of protecting a substrate against damage comprising disposing on a substrate one or more coatings, wherein
one coating comprises an isocyanate-terminated polyurethane prepolymer and a curing agent; wherein the curing agents
comprise polyaspartic esters, ketimines, aldimines, or a combination comprising at least one of the foregoing curing agents;
reacting the isocyanate-terminated polyurethane prepolymer with a curing agent; wherein the reacting can optionally be
carried out in the presence of moisture or heat; and curing the isocyanate-terminated polyurethane prepolymer to form the
coating.
NTIS
Protective Coatings, Abrasion Resistance
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20080021887 Aerospace Corp., El Segundo, CA USA
The Effect of Teflon Emulsion on Hydrogen Electrode Properties and Performance in Nickel-Hydrogen Cells
Wasz, Margot; Zimmerman, Albert; Jan 30, 2008; 44 pp.; In English
Report No.(s): AD-A477790; AEROSPACE-TR-2008-8555-2; No Copyright; Avail.: Defense Technical Information Cen-
ter (DTIC)
ONLINE: http://hdl.handle.net/100.2/ADA477790

The traditional T30 Teflon emulsion used in nickel-hydrogen battery cellsis being phased due to EPA concerns with two
of its minority components. This presentation reviews work done to date by The Aerospace Corporation to better understand
the relationship between the properties of the hydrogen electrode affected by the Teflon emulsion and cell performance.
Specia cycling tests have been derived to selectively stress the hydrogen electrode with minimum stress to the nickel
electrode. Results from these tests performed on cells constructed with T30 and an alternative emulsion, TE3859, are
presented. The Aerospace Corporation is gratefully acknowledged for supporting this work as part of the Aerospace
Mission-Oriented Investigation and Experimentation (MOIE) program.
DTIC
Electrodes, Emulsions; Hydrogen; Infrared Spectra; Resins; Teflon (Trademark)

20080022052 Army Tank-Automotive Research and Development Command, Warren, Ml USA

Evaluation of Sensors for On-Board Diesel Oil Condition Monitoring of U.S. Army Ground Equipment
Schmitigal, Joel; Moyer, Steve; Jan 4, 2005; 6 pp.; In English; Origina contains color illustrations

Report No.(s): AD-A478089; TARDEC-14113; No Copyright; Avail.: Defense Technical Information Center (DTIC)

The U.S. Army Tank-Automotive Research, Development and Engineering Center (TARDEC) recently completed a
Science and Technology Objective (STO) to devel op and demonstrate a compact on-board smart sensor system for monitoring
the operational condition of in-service diesel engine oils. The goal of such technologies is to reduce or eliminate the Army’s
dependence on traditional oil analysis methods, by providing real-time condition monitoring and to project the remaining
usable life of the lubricant. Commercially available and prototype sensors were obtained and evaluated on a diesel test engine.
Algorithms were then developed from the sensor and laboratory data to determine the real-time condition of the oil and to
calculate the remaining usable life of the oil.

DTIC
Detectors,; Diesel Engines; Diesel Fuels, Ground Support Equipment; Lubricating Oils

20080022270 BBWI, Idaho Falls, ID, USA
Filter and Method of Forming a Filter
Mann, N. R, Inventor; Herbst, R. S, Inventor; Kochergin, V., Inventor; Trowbridge, T. L., Inventor; 17 May 04; 9 pp.; In
English
Contract(s)/Grant(s): DE-AC07-991D13727
Patent Info.: Filed Filed 17 May 04; US-Patent-Appl-SN-10-848-482
Report No.(s): PB2007-109089; No Copyright; Avail.: CASI: A02, Hardcopy

A filter and method of forming afilter is described and which includes a porous inorganic substrate having a plurality of
pores, and which permits the passage of a fluid therethrough, and a ceramic filtration media formed of particles having a
particle size which permits the ceramic filtration mediato be embedded in at |east some of the porous inorganic substrate and
positioned at and/or below the top surface of the inorganic substrate.
NTIS
Ceramics, Patent Applications; Filters
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28
PROPELLANTS AND FUELS
Includes rocket propellants, igniters, and oxidizers; their storage and handling procedures; and aircraft fuels. For nuclear fuels see

73 Nuclear Physics. For related information see also 07 Aircraft Propulsion and Power; 20 Spacecraft Propulsion and Power; and
44 Energy Production and Conversion.

20080021430 William J. Hughes Technical Center, Atlantic City, NJ, USA

Jet A Volatility Survey

Byrnes, S.; Jul. 2007; 30 pp.; In English

Report No.(s): PB2007-112095; DOT/FAA/AR-07/30; No Copyright; Avail.: National Technical Information Service
(NTIS)

In response to the July 1996 TWA Flight 800 disaster, the Federal Aviation Administration (FAA) collected jet fuel
samples from domestic and international flights to determine the actual flash point of jet fuel in service. This datawas collected
to help determine whether any change in the ASTM D1655 turbine fuel specification would help prevent any future such
incident and to use in fuel tank flammability assessments. This report details the flash point results from 293 jet fuel samples
collected from April 1998 through September 1999. The results found no fuel samplesto be out of specification. Samples were
retrieved at the end of flights, before refueling, that ended in Philadelphia, PA; New York, NY (JFK); and Newark, NJ. These
locations provided convenient locations for FAA technicians to be able to obtain samples from fuel from all over the US and
abroad. The results helped determine that no change in the turbine fuel specification was required. The flashpoint distribution
from the survey was aso used in the harmonized FAA special conditions issued for the B-747 and B-737 fuel tank
flammability reduction means and in the proposed Title 14 Code of Federal Regulations Part 25 Appendix L that was published
in the Notice of Proposed Rulemaking titled, ‘ Reduction of Fuel Tank Flammability in Transport Category Airplanes’ (docket
number FAA-2005-22997).

NTIS
Surveys; Volatility; Jet Engine Fuels; Flammability; Aeronautical Engineering

20080021756 National Inst. of Standards and Technology, Boulder, CO, USA

Properties of a 50/50 Mixture of Jet-A + S-8

Bruno, T. J.; Laesecke, A.; Outcalt, S. L.; Seelig, H. D.; Smith, B. L.; Mar. 2007; 36 pp.; In English

Report No.(s): PB2007-109555; NISTIR-6647; No Copyright; Avail.: National Technical Information Service (NTIS)

This report describes measurement efforts performed on mixture(s) of aviation fuels: Jet-A + S-8. The primary mixture
is a 50/50 (vol/vol) combination of the two fuels. Measurements include chemical analysis, density, and viscosity, speed of
sound and vapor pressure (by distillation curve measurement). This document compiles in one source the avail able measured
data for the mixture.

NTIS
Aircraft Fuels, Jet Engine Fuels, Propellant Properties

20080021843 Army Tank-Automotive Research and Development Command, Warren, M1 USA
The 21st Century - Barrels of Alternative Fuels
Sattler, Eric; Aug 8, 2007; 13 pp.; In English; Origina contains color illustrations
Report No.(s): AD-A477664; TARDEC-17532-RC; No Copyright; Avail.: Defense Technical Information Center (DTIC)
ONLINE: http://hdl.handle.net/100.2/ADA477664

Executive Order 13423 requires all federal agencies with fleets of 20 or more vehicles to reduce petroleum consumption
2% annually through FY 2015. The Department of Defense is a leader in fuel efficiency and use of alternative sources. This
briefing looks at the military’s response.
DTIC
Energy Policy; Fuel Consumption; Research Management

20080021891 Department of Defense, Washington, DC USA
Synthetic Fischer-Tropsch (FT) JP-5/JP-8 Aviation Turbine Fuel Elastomer Compatibility
Muzzell, Pat; Stavinoha, Leo; Chapin, Rebecca; Feb 2005; 42 pp.; In English; Origina contains color illustrations
Report No.(s): AD-A477802; TARDEC-TR-15043; No Copyright; Avail.: Defense Technical Information Center (DTIC)
ONLINE: http://hdl.handle.net/100.2/ADA477802
When some elastomer (rubber) compounds, and specifically those used for seals in fuel-wetted components of vehicles
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and equipment, are suddenly ‘switch-loaded’ from one kind of fuel to another, swell/shrink issues relating to seal performance
may arise, possibly leading to fuel leakage. The key objective of this study was to compare and contrast the material
compatibility of nitrile coupons and O-rings with selected petroleum-derived fuels, Fisher-Tropsch (FT) synthetic JP-5/JP-8
fuel, and blends of FT JP-5/JP-8 with various amounts of aromatic blend stock. This study provided a baseline for predicting
the effects of static elastomer swell to the potential degree of swell/shrink that can be expected when fuels are ‘ switch-loaded’
and a comparison of effects on coupons as well as O-rings which indicated similar overall trends and were in agreement with
prior work. The use of an aromatic concentrate as a surrogate source of aromatics did not reveal any significant bias when
compared to petroleum derived JP-5 and diesel fuel, although it was shown to have a reduced effect on elastomer change as
compared to the petroleum fuels.

DTIC

Aircraft Fuels, Compatibility; Elastomers; Fischer-Tropsch Process; Hydrocarbons; Turbines

20080022036 Army Tank-Automotive Research and Development Command, Warren, Ml USA

U.S. Army/TACOM LCMC Path Forward for Heavy Duty Diesel Vehicles/Engines

Schihl, Peter; Khabra, Parminder; Villahermosa, Luis; Oct 27, 2005; 33 pp.; In English

Report No.(s): AD-A478007; TARDEC-15277-RC; No Copyright; Avail.: Defense Technical Information Center (DTIC)
The Environmental Protective Agency (EPA) finalized motor vehicle diesel fuel regulations and the heavy duty diesel

on-road exhaust emissions regulations in January 2001. These regulations required a reduction in diesel fuel sulfur content

starting in June 2006 and established stringent exhaust standards effective January 2007. This briefing looks at the impact of

these regulations on the Department of Defense (DoD) and how DoD is meeting these challenges.

DTIC

Diesdl Engines; Diesal Fuels
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ENGINEERING (GENERAL)

Includes general research topics related to engineering and applied physics, and particular areas of vacuum technology, industrial
engineering, cryogenics, and fire prevention. For specific topics in engineering see categories 32 through 39.

20080021386 Office of the Secretary of Defense, Washington, DC, USA
Handheld Standoff Mine Detection System (HSTAMIDS) Field Evaluation in Thailand
Doheny, Robert C; Burke, Sean; Cresci, Roger; Ngan, Peter; Walls, Richard; Mar 28, 2005; 13 pp.; In English
Report No.(s): AD-A476716; No Copyright; Avalil.: Defense Technical Information Center (DTIC)
ONLINE: http://hdl.handle.net/100.2/ADA476716

The Humanitarian Demining Research and Development Program of Night Vision and Electronic Sensors Directorate
(NVESD), under the direction of the Office of Assistant Secretary of Defense for Special Operations and Low-Intensity
Conflict (OASD/SOLIC) and with participation from the International Test and Evaluation Project (ITEP) for Humanitarian
Demining, conducted an in-country field evaluation of HSTAMIDS in the region of Humanitarian Demining Unit #1
(HMAUL) in Thailand. Participants included the US Humanitarian Demining Team of NVESD, ITEP personnel, Thailand
Mine Action Center (TMAC), HALO Trust organization from Cambodia, and CyTerra Corporation. The primary objectives
were to demonstrate the performance of the U.S. Army’s latest handheld multisensor mine detector, the AN/PSS-14, in a
demining environment in comparison to the performance of the metal detector being used by the local deminers and aso to
assess the performance of the trained deminers after limited experience and training with the HSTAMIDS.
DTIC
Detection; Mine Detectors, Mines (Ordnance); Portable Equipment; Systems Analysis, Thailand

20080021732 Cdifornia Univ., Riverside, CA, USA
Analysis of GPS-Based Data for Light Duty Vehicles
Barth, M.; Jan. 2007; 216 pp.; In English
Contract(s)/Grant(s): CARB-04-327
Report No.(s): PB2007-109589; No Copyright; Avail.: CASI: A10, Hardcopy
Understanding vehicle activity patterns both spatially and temporally is critical for building accurate mobile source
emissions inventories. Vehicle activity has frequently been characterized using average speed and vehicle miles traveled
(VMT), however advancesin modeling of mobile sources have increased the resolution in vehicle activity necessary for using
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the new models to their full capabilities. Recently, two GPS (Global Positioning System)-based vehicle activity datasets have
become available from several different research programs. In 2001, the California Department of Transportation (Caltrans)
conducted their 2001 California Statewide Household Travel Survey Program, which contains GPS-based data sets from
acrossthe state. This data set is approximately 125 MB in size and represents about 272 households. This database was divided
into two parts, one corresponding to Northern California trips and the other corresponding to Southern California trips.
Further, the Southern California Association of Governments (SCAG) carried out a post-census travel survey in 2001, which
contains a number of GPS-data logger datasets. This data set represents approximately 467 households.

NTIS

Global Positioning System; Surveys; Census

20080021735 Chinese Inst. of Engineers, Taipei, Taiwan, Province of China

Journal of the Chinese Institute of Engineers, Vol. 30, No.2, March 2007. Transactions of the Chinese Institute of
Engineers, Series A

Chen, S. S.; Mar. 2007; 184 pp.; In English

Report No.(s): PB2007-109570; Copyright; Avail.: National Technical Information Service (NTIS)

;Partial Contents: Pseudo-Model Technique of Biological Tissues for the Development of NIR Diffuse Optical
Tomography; An Improved Estimator Using Multiple Sensor Data Fusion for Radar Maneuvering Target Tracking Systems;
On Tool-Chip Interface Stress Distributions Ploughing Force and Size Effect in Machining Inconel-718 and AlSI4340;
Regularization of Nearly Singular Integrals in the Boundary Element Analysis for Interior Anisotropic Thermal Field Near the
Boundary; Buckling of Thin Plates with V-Grooves under Axial impact; On Analysis of Passive Underwater Acoustic
Damping Materials; Improving the Reliability and Usability of Structural Shaping Optimization - The Contour Natural Shape
Function; Evaluation of Environmental Effects on Mechanical Properties and Characterization of Creep Behavior of PMMA;
Shear-Thinning Effects in Annular-Orifice Viscous Fluid Dampers; Reinforced Reactive Powder Concrete Plate under Cyclic
Loading; Controlling Information Access in Workflow Management Systems Using RBAC-Based Model; Block Attacks on
Gollmann Cascades; A Dual-Purpose Signature for Authentication on UMTS; Numerical Evaluation of Thermal Cycling
Reliability of High Performance Flip-Chip Package Assembly Using Submodeling Analysis; Studying an Approach Solution
of 1/O Buffer Information Specification (IB1S) Model; Evaluation Taiwan's Air Quality Variation Trends Using Grey System
Theory.

NTIS
China; Engineers

20080021824  Air Force Academy, Colorado Springs, CO USA
Comparison of Wired and Wireless Bio-Electrical Impedance Fluid Status Monitoring Devices and Validation to Body
Mass and Urine Specific Gravity Changes Following Mild Dehydration
Doan, Brandon; Brothers, Michael; Terry, Mary; McLean, Rebecca; Kozlowski, Eric; Wile, Al; Jan 18, 2008; 21 pp.; In
English; Original contains color illustrations
Report No.(s): AD-A477629; No Copyright; Avail.: Defense Technical Information Center (DTIC)
ONLINE: http://hdl.handle.net/100.2/ADA477629

Dehydration is amajor health and performance risk in military operations and there is a need for rapid, non-invasive and
early detection. A fluid status assessment method, ZOE2, is FDA approved for fluid status monitoring. The ZOE2 measures
thoracic bio-electrical impedance. A new wireless version of the ZOE2, the ZOE wireless (ZOEW), has been developed and
proposed for assessment of fluid status in the field. Some investigations have reported impedance as a valid measure of
hydration status in clinical or controlled settings. However, there is speculation as to the utility of bio-electrical impedance
post-exercise or in a field setting. The objectives of this study were fourfold: 1) to compare biological measurements of the
new ZOEW monitor with the FDA approved and patented ZOE2 monitor currently being used in the healthcare market; 2)
to assess the test-retest reliability of the ZOEW monitor; 3) to compare the sensitivity and validity of the ZOEW monitor and
the ZOE2 monitor to assess mild hydration status changes post-exercise in a field setting; 4) to assess the usability of the
ZOEW monitor. Thirty-two participants from the USAFA Wrestling Team were recruited. Nude body weight, urine specific
gravity, ZOE2 and ZOEW measurements were taken before and after atypical 90- minute wrestling practice session. Usability
was tested when participants were asked to complete a survey to assess perceptions of ease of use. Similar values were
obtained from the ZOE2 and ZOEW monitors. Although both body weight and urine specific gravity changes were
significantly different from pre- to post-practice indicating mild dehydration, no significant differences were detected between
pre- to post-practice for the ZOE2 or ZOEW device. Bio-electrical impedance, as measured by the ZOEW monitor and the
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ZOE2 monitor in this study, does not appear to be a valid measure of mild, post-exercise hydration status change as compared
to body weight and urine specific gravity.

DTIC

Body Fluids;, Dehydration; Density (Mass/Volume); Electrical Impedance; Monitors; Urine

20080021889 Nava Surface Warfare Center, Dahlgren, VA USA
Radiation Facilities at NSWC (Naval Surface Warfare Center)
Jan 1989; 31 pp.; In English; Origina contains color illustrations
Report No.(s): AD-A477800; No Copyright; Avail.: Defense Technical Information Center (DTIC)
ONLINE: http://hdl.handle.net/100.2/ADA477800

The requirement for nuclear hardened equipment and systems creates a new and unique challenge for all developers of
new systems. At the Naval Surface Warfare Center (NSWC), a solid base of technology exists for hardening strategic and
tactical systems. This brochure describes the machines and facilities available at NSWC for conducting initial nuclear radiation
(INR) and Transient Radiation Effects on Electronics (TREE) experiments and tests. The facilities at NSWC are primarily
dedicated to the study of the effects of prompt gamma and x-rays on electronic components, circuits, and equipment. Both
tactical and strategic electronics may be tested at NSWC. The facilities feature a complete range of flash x-ray and pulsed
electron beam machines including the Defense Nuclear Agency’s (DNA) Casino and Phoenix machines. A 2,000-Curic Co60
source is also available for total ionizing dose tests on components and small circuits. The majority of the facilities described
in this brochure are located in a two-building nuclear effects complex located at the White Oak, Maryland, laboratory which
includes the Navy's Nuclear Vulnerability and Hardening Building and the DNA Electronics Hardening Building. The
facilities may be used by any agency of the U.S. Government and by commercial companies engaged in effects work for the
Department of Defense (DOD).
DTIC
Military Technology; Navy; Organizations, Radiation Effects; Research and Development; Warfare

20080021998 Air Force Research Lab., Edwards AFB, CA USA

Coaxial Jets at Supercritical Conditions in a Variable Transverse Acoustic Field (Preprint)

Leyva, Ivett A; Rodriguez, Juan; Chehroudi, Bruce; May 24, 2007; 6 pp.; In English

Contract(s)/Grant(s): Proj-23080533

Report No.(s): AD-A477921; AFRL-PR-ED-XA-2007-292; No Copyright; Avail.: Defense Technical Information Center
(DTIC)

An experimental study on the effects of the relative position of a coaxia jet with respect to an externally-imposed
transverse acoustic field is presented. A thorough investigation on the effects of chamber pressure, outer to inner jet velocity
ratio (VR), and outer to inner momentum flux ratio (MR) on a coaxial jet subject to afixed transverse acoustic field has been
completed by this group [1-3]. However, the jet was located at a pressure node and its location was fixed. The main objective
of this study is to investigate the effects on the dark-core length and its standard deviation of varying acoustic pressure and
velocity fields at the coaxia jet center. The first resonant transverse frequency for this system is about 3 kHz and it is fixed
throughout the study. The chamber reduced pressure, Pr, is about 1.5. At a pressure antinode, the maximum p’ is about 6%
of the chamber pressure. The shear coaxial injector used hereis similar to those used in cryogenic liquid rockets. The working
fluid for the inner and outer jet and the chamber pressurant is N2 to separate chemistry effects from the effects of atransverse
acoustic on non-combusting phenomena such as jet mixing, atomization, and vaporization. Such interactions are thought to
play an important role on liquid rocket combustion instabilities. Furthermore, by using a single fluid, ambiguities associated
with composition dependence on mixtures critical properties are eliminated.

DTIC
Acoustics; Sound Fields, Supercritical Flow

20080022030 Texas Univ., Austin, TX USA
Experimental Studies of Transitional Boundary Layer Shock Wave Interactions
Clemens, N T; Dalling, D S; Murphree, Z R; Yueceil, K B; Dec 2006; 14 pp.; In English
Contract(s)/Grant(s): FA9550-04-1-0112
Report No.(s): AD-A477982; No Copyright; Avail.: Defense Technical Information Center (DTIC)
Transitional shock wave/boundary layer interactions are studied with planar imaging techniques. The interaction is
generated by a cylinder mounted on aflat plate in aMach 5 flow. Planar laser scattering (PLS) and particle image velocimetry
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(PIV) are used to visualize the flow structure. Images are obtained in streamwise-spanwise planes (plan view). Earlier work
focused on investigating similar interactions with tripped boundary layers, whereas the current work focuses on the case where
transition occurs naturally. One goal of this preliminary study wasto seeif repeatable interactions could be generated. |maging
was conducted for three downstream locations of the cylinder. The PLS imaging revealed that the transitional interactions
resulting from an untripped boundary layer are similar to those generated by tripping. In general it is observed that the
separated flow region of transitional interactions exhibits larger variations in their scale and shape than fully turbulent
interactions. When the cylinder is farthest upstream (5.3 diameters from leading edge) two types of separation shock are seen:
an apparently laminar shock along the plate centerline and a turbulent one in the outboard region. As the cylinder is moved
downstream (10.7 diameters), this dual structure is not as apparent, which is consistent with the upstream boundary layer
becoming more turbulent. Finally, at 16 diameters downstream the interaction exhibits extreme variations in its shape, which
we believe to be caused by sidewall interference. The PIV measurements largely confirm these qualitative observations.
DTIC

Boundary Layers; Particle Image Velocimetry; Shock Wave Interaction; Shock Waves

20080022037 Army Tank-Automotive Research and Development Command, Warren, Ml USA
Assured Mobility Simulator

Kamysiak, Keith; Mar 8, 2004; 6 pp.; In English; Original contains color illustrations

Report No.(s): AD-A478012; 16121; No Copyright; Avail.: Defense Technical Information Center (DTIC)

The assured mobility simulator is a high resolution, real time simulator environment used to simulate the SABRE system
in various mission scenarios for engineering and training purposes. The simulator provides both visual and haptic (motion
based) simulation of the SABRE system. The full spectrum route clearance simulator (FSRC Sim) was developed as an update
to an existing simulator, the Grizzly Engineering and Training Simulator (GETS).

DTIC
Mobility; Smulation; Smulators

20080022069 Defense Science Board, Washington, DC USA

Deployment of Members of the National Guard and Reserve in the Global War on Terrorism
Pilling, Donald; Williams, Michael; Sep 2007; 52 pp.; In English

Report No.(s): AD-A478163; No Copyright; Avall.: Defense Technical Information Center (DTIC)

Use of the reserve components in support of overseas contingencies has increased significantly since September 11, 2001
and the U.S. invasion of Afghanistan and Iraq. Although the number of reserve component members on active duty has
declined over the past few years, from a peak in May 2003, the current level still remains far higher than in decades past. This
level of effort is expected to continue as long as the reserves are used as part of the rotational force supporting these ongoing
operations. These circumstances have evoked considerable concern over whether such use can be sustained by the service
members called to duty and, equally important, whether such use might affect the viability of the all- volunteer force over the
long run. Thus, the Defense Science Board, under direction by Congress, examined the issue of length and frequency of the
deployment of members of the National Guard and reservesin the global war on terrorism. The findings and recommendations
resulting from this study are as follows: * The task force was impressed with the dedication and professionalism of the
members of the National Guard and reserves. They are performing to a very high standard under great strain. The task force
is very concerned for their future if the strain is not relieved. * Given current levels of operational demand, today’s Army
active, National Guard, and reserve force structure will not support DOD’ s policy mandating dwell times of one year deployed
and two years not deployed (1:2) for the active force and one year mobilized and five years not mobilized (1:5) for the reserve
components. End-strength increases currently authorized will not be sufficient to meet the established goals. * Task force
discussions with representatives of the National Guard, the reserves, employers, family members, and the state governors
demonstrated a consensus that 1:5 dwell time would satisfy their needs for predictability and sustainability.

DTIC
Armed Forces (United States); Deployment; Dwell; Employment; Reserves; Terrorism; Warfare
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32
COMMUNICATIONS AND RADAR
Includes radar; radio, wire, and optical communications; land and global communications; communications theory. For related

information see also 04 Aircraft Communications and Navigation; and 17 Space Communications, Spacecraft Communications,
Command and Tracking; for search and rescue, see 03 Air Transportation and Safety; and 16 Space Transportation and Safety.

20080021221 Alaska Univ., Fairbanks, AK, USA
Modeling of lonospheric Refraction of UHF Radar Signals at High Latitudes
Watkins, Brenton; Maurits, Sergei; Kulchitsky, Anton; Characterising the lonosphere; June 2006, pp. 19-1 - 19-14; In English;
See also 20080021218; Original contains color and black and white illustrations
Report No.(s): Paper 19; Copyright; Avail.: CASI: A03, Hardcopy; Available from CASI on CD-ROM only as part of the
entire parent document

A three-dimensional ray-tracing code has been developed to run in-conjunction with the University of Alaska polar
ionospheric model. The ionospheric model may be run in a real-time predictive mode and its outputs have been used as an
input to the ray tracing code. The objective of this work is to compute refractive effects on UHF radar signals due to
time-varying ionospheric structures at high latitudes. Radar range and pointing errors are calculated continuously during two
24-hour periodsin this paper to demonstrate the effects from atime-varying ionosphere during quiet and moderately disturbed
geomagnetic conditions. Radar pointing errors that correspond to target errors up to about 500m have been found for low
antenna elevation radar pointing directions during moderately disturbed geomagnetic conditions.
Author
Ray Tracing; Ultrahigh Frequencies; Radar Range; Earth lonosphere; Refraction; Geomagnetism; Radar Signatures,
Atmospheric Models

20080021231 Defence Research and Development Canada, Ottawa, Ontario, Canada
Mitigation of lonospheric Effects on High Frequency Surface Wave Radar
Riddolls, Ryan J.; Characterising the lonosphere; June 2006, pp. 20-1 - 20-6; In English; See also 20080021218; Original
contains color and black and white illustrations
Report No.(s): Paper 20; Copyright; Avail.: CASI: A03, Hardcopy; Available from CASI on CD-ROM only as part of the
entire parent document

High Frequency Surface Wave Radar (HFSWR) takes advantage of the diffraction of electromagnetic waves over the
conducting ocean surface to detect, locate, and track surface vessels beyond the line-of- sight horizon of the earth. However,
long-range surface vessel detection is often confounded by radar clutter comprising echoes from the ionospheric plasma. In
this paper, we characterize the angular spectrum of these reflections, and from this information deduce the signal-to-clutter
processing gain that can be realized by various adaptive receive antenna array configurations. In particular, it is shown that
there is advantage to be realized by sampling ionospheric echoes with a planar two-dimensional array rather than a
conventional linear one-dimensional HFSWR array. Using a planar array, the radar can distinguish high-elevation ionospheric
clutter signals from low-elevation surface target echoes.
Author
Antenna Arrays, High Frequencies; Sgnal Processing; Wave Diffraction; lonospheric Propagation; Atmospheric Attenuation;
Radar; Electromagnetic Wave Transmission

20080021236 Defence Science and Technology Organisation, Edinburgh, Australia
Characterisation of Narrowband HF Channels in the Mid and Low Latitude lonosphere
Harris, T. J.; Scholz, M. L.; Characterising the lonosphere; June 2006, pp. 17-1 - 17-14; In English; See also 20080021218;
Original contains color and black and white illustrations
Report No.(s): Paper 17; Copyright; Avail.: CASI: A03, Hardcopy; Available from CASI on CD-ROM only as part of the
entire parent document

The performance of an HF digital radio system is strongly affected by the response of its various protocols to short-term
(sub-hourly) variations in the ionosphere. There is avery limited choice of models of this variation. Channel simulators based
on the Watterson 2-path model (ITU-R F.1487) are commonly relied upon for modem testing, system design and modelling.
Limited DSTO trias in the past have cast doubt on the validity of the Watterson model in the Australian mid-latitude region.
In addition to fading errors, the Watterson model introduces further errors by ignoring variations in the group delay due to
diffuse multipath propagation. These concerns provided the impetus to conduct an extensive and rigorous trial to measure the
narrowband channel impulse response (CIR) at mid latitudes as well as the highly dynamic low latitude region of the
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ionosphere. A variety of low and mid-latitude narrowband HF channels were probed during a 14 day campaign in April 2006.
Channel response measures such as Doppler shift and spread, group-delay spread, and signal fading statistics were used to
identify a small set of similar channels by fuzzy clustering the response variables. By including or omitting other factors such
as the carrier frequency, time of day, path information, ionospheric electron density profile parameters, and the maximum
usable frequency from oblique ionospheric sounding on coincident paths, it is possible to establish various physical
dependencies and derive a small selection of typical CIR records that define the cardinal channel types in the geographic
region. In this paper the authors describe the trial, the measurements and the analysis methods used to characterize and
statistically analyse the short-term properties of individual channel records and to cluster the channels into a manageable set
of cardinal channel types. Important analysis results from the first campaign are presented.

Author

lonospheric Sounding; Radio Communication; Narrowband; Maximum Usable Freguency; Carrier Frequencies, lonospheric
Electron Density; Digital Systems

20080021241 Communications Research Centre, Ottawa, Ontario, Canada
A Digital Radio Receiver for lonospheric Research
James, H. Gordon; Characterising the lonosphere; June 2006, pp. 23-1 - 23-16; In English; See also 20080021218; Original
contains color and black and white illustrations
Report No.(s): Paper 23; Copyright; Avail.: CASI: A03, Hardcopy; Available from CASI on CD-ROM only as part of the
entire parent document

Compared with the experience of the past few decades, ionospheric research in the near future will depend less on new
science-dedicated orbital platforms and more on networks of ground facilities. An important role of scientific spacecraft in this
context will be to provide space perspectives, as part of space-ground coordinated studies. The enhanced Polar Outflow Probe
(ePOP) instrument suite will be launched on the Canadian CASSIOPE spacecraft in early 2008 for space-ground coordinated
research. This low-earth-orbit payload will include three instruments for radio-scientific investigation of the ionosphere. One
of the radio instruments is a four-channel digital Radio Receiver Instrument (RRI). RRI will be fed by four 3-metre
monopoles, arranged in a crossed configuration, each connected to a high-input impedance preamplifier. The RRI bandwidth
will extend from 10 Hz to 18 MHz. RRI will measure the electric fields of either spontaneous waves or waves created by
ground transmitters, such asionosondes, high-frequency radars and ionospheric heaters. A review of the design features of the
RRI reflects the observational requirements. Accurate measurements of the intensity, frequency, direction of propagation, and
signal delay of such fields over the broad frequency range will be accomplished using modern digital receiver techniques. The
amplified signals from the monopoles will be digitized at arate of 40 megasamples per second, and from there, the signal will
be down-converted, filtered, time-stamped, and communicated purely in digital form. The major features of the RRI are
described in the light of the measurement goals that inspired them. Results of recent end-to-end tests of the RRI protoflight
model are followed by an outline of the operating modes of the instrument.
Author
Radio Receivers; Digital Systems; lonospheres; Low Earth Orbits, Radio Communication; lonosondes; Frequency Ranges;
Digital Techniques

20080021406 Air Univ., Maxwell AFB, AL USA
Proctoring the Joint Force: Networks, Hierarchy, and 21st Century Warfare
Tippett, Daniel W; Jun 2005; 85 pp.; In English
Report No.(s): AD-A477001; No Copyright; Avail.: Defense Technical Information Center (DTIC)
ONLINE: http://hdl.handle.net/100.2/ADA477001

This study analyzes the prospects for ajoint center to exercise command and control (C2) over USA (U.S.) Joint Forces.
The idea for such a center emanates from the need for joint warfighting efficiency and the emergence of the Standing Joint
Force Headquarters (SIFHQ). The study assesses the compatibility of ajoint center with individual service doctrines as well
as net-centric environments (NCE) and net-centric operations (NCO). It concludes that ajoint C2 center isincompatible with
the preponderance of service doctrine, and is diametrically opposed to the concept of NCO. Instead, a Joint Planning and
Monitoring Center (JPMC) could plan and monitor the joint fight, accomplishing many of the same goals of efficiency that
a C2 center might. In execution, the Joint Force would conduct net-centric warfare (NCW) wherein subordinate empowerment
prevails on the battlefield, focused by mission-orders and commander’s intent. The paper concludes with recommendations
to field the NCE, create the JPMC, and adapt service doctrine to operate in NCEs and conduct NCW.
DTIC
Command and Control; Hierarchies, Management Planning; Military Operations, Warfare
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20080021576 Tellabs Operations, Inc., Naperville, IL, USA
Multichannel Ring and Star Networks with Limited Channel Conversion
Ranaswami, R., Inventor; Sasaki, G. H., Inventor; 16 May 05; 20 pp.; In English
Contract(s)/Grant(s): MDA972-95-C-0001
Patent Info.: Filed Filed 16 May 05; US-Patent-Appl-SN-11-131-056
Report No.(s): PB2007-110125; No Copyright; Avail.: CASI: A03, Hardcopy

A ring communication network comprising a plurality of nodes in which a single one of the nodes is configured for full
channel conversion and the remaining nodes, other than the single node, are configured for no channel conversion. Links
comprising no more than W channels couple the nodes. The ring communication network also may comprise N nodes and
links coupling the nodes for carrying datain W channels such that N(gtoreq)2 log(sub)2 W-1 where W is a power of 2. Each
of the N nodes comprises switches connected such that each channel of afirst one of the links adjacent any one of the N nodes
can be switched to no more than W-1 channels of another one of the links adjacent any one node.
NTIS
Communication Networks; Network Control; Networks

20080021653 DigitalGlobe, Bay Saint Louis, MS, USA
QuickBird Post Launch Geopositional Characterization Update
Kudola, Robert; Proceedings of the 2004 High Spatial Resolution Commercia |magery Workshop; January 30, 2006; 12 pp.;
In English; See also 20080021597; Original contains color illustrations; Copyright; Avail.: CASI: A03, Hardcopy; Avail-
able from CASI on CD-ROM only as part of the entire parent document

This presentation discusses post-launch geopositional characterization of the QuickBird product. The QuickBird products
currently satisfy 23m CE90 specifications at nadir, excluding terrain. Primary efforts to enhance QuickBird geolocation
accuracy include improving attitude determination refinement and ephemeris determination refinement.
Derived from text
Satellites; Positioning

20080021859 Library of Congress, Washington, DC USA
Nuclear Weapons in Russia: Safety, Security, and Control Issues
Woolf, Amy F; Nov 5, 2001; 20 pp.; In English
Report No.(s): AD-A477721; CRS-1B98038; No Copyright; Avail.: Defense Technical Information Center (DTIC)
ONLINE: http://hdl.handle.net/100.2/ADA477721

When the Soviet Union collapsed in late 1991, it reportedly possessed more than 27,000 nuclear weapons, which were
deployed on the territories of severa of the former Soviet republics. All of the nuclear warheads have now been moved to
Russia, but Russia still has around 6,000 strategic nuclear weapons and as many as 12,000 warheads for nonstrategic nuclear
weapons. Many analysts in the USA and Russia have expressed concerns about the safety, security, and control over these
weapons. Some of these concerns focus on Russia' s nuclear command and control (C2) structure. Financial constraints have
slowed the modernization and replacement of many aging satellites and communications links, raising the possibility that
Russia might not be able to identify a potential attack or communicate with troops in the field if an attack were underway.
Some fear that the misinterpretation of an ambiguous event might lead to the launch of nuclear weapons. Concerns aso are
focused on the safety and security of nuclear warheads in storage facilities in Russia. Reports of Russian nuclear materials for
sale on the black market, when combined with evidence of weaknesses in security systems, have raised concerns about the
possible theft or diversion of nuclear materials from these facilities. The USA and Russia are cooperating in many fora to
improve the safety, security, and control over Russia s nuclear weapons and materials. Through the Nunn-Lugar Cooperative
Threat Reduction Program, the U.S. Department of Defense has provided assistance worth nearly $2 billion to help Russia,
Ukraine, Kazakhstan, and Belarus safely transport and store weapons and eliminate launchers under the START Treaties. Also,
the Department of Energy’s Materials Protection, Control and Accounting Program is helping Russia and other former Soviet
republics secure nuclear materials at research and other facilities in the former Soviet Union.
DTIC
Command and Control; Nuclear WWeapons, Russian Federation; Safety; Security; United States
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20080021860 Library of Congress, Washington, DC USA
Nuclear Weapons in Russia: Safety, Security, and Control Issues
Woolf, Amy F;, Mar 13, 2002; 20 pp.; In English
Report No.(s): AD-A477722; CRS-1B98038; No Copyright; Avail.: Defense Technical Information Center (DTIC)
ONLINE: http://hdl.handle.net/100.2/ADA477722

When the Soviet Union collapsed in late 1991, it reportedly possessed more than 27,000 nuclear weapons, which were
deployed on the territories of several of the former Soviet republics. All of the nuclear warheads have now been moved to
Russia, but Russia still has around 6,000 strategic nuclear weapons and as many as 12,000 warheads for nonstrategic nuclear
weapons. Many analysts in the USA and Russia have expressed concerns about the safety, security, and control over these
weapons. Some of these concerns focus on Russia' s nuclear command and control (C2) structure. Financial constraints have
slowed the modernization and replacement of many aging satellites and communications links, raising the possibility that
Russia might not be able to identify a potential attack or communicate with troops in the field if an attack were underway.
Some fear that the misinterpretation of an ambiguous event might lead to the launch of nuclear weapons. Concerns also are
focused on the safety and security of nuclear warheads in storage facilities in Russia. Reports of Russian nuclear materials for
sale on the black market, when combined with evidence of weaknesses in security systems, have raised concerns about the
possible theft or diversion of nuclear materials from these facilities. The USA and Russia are cooperating in many fora to
improve the safety, security, and control over Russia s nuclear weapons and materials. Through the Nunn-Lugar Cooperative
Threat Reduction Program, the U.S. Department of Defense has provided assistance worth nearly $2 hillion to help Russia,
Ukraine, Kazakhstan, and Belarus safely transport and store weapons and eliminate launchers under the START Treaties. Also,
the Department of Energy’s Materials Protection, Control and Accounting Program is helping Russia and other former Soviet
republics secure nuclear materials at research and other facilities in the former Soviet Union.
DTIC
Command and Control; Nuclear Weapons, Russian Federation; Safety; Security; United States

20080021861 Library of Congress, Washington, DC USA
Nuclear Weapons in Russia: Safety, Security, and Control Issues
Woolf, Amy F; Apr 12, 2002; 21 pp.; In English
Report No.(s): AD-A477723; CRS-1B98038; No Copyright; Avail.: Defense Technical Information Center (DTIC)
ONLINE: http://hdl.handle.net/100.2/ADA477723

When the Soviet Union collapsed in late 1991, it reportedly possessed more than 27,000 nuclear weapons, which were
deployed on the territories of several of the former Soviet republics. All of the nuclear warheads have now been moved to
Russia, but Russia still has around 6,000 strategic nuclear weapons and as many as 12,000 warheads for nonstrategic nuclear
weapons. Many analysts in the USA and Russia have expressed concerns about the safety, security, and control over these
weapons. Some of these concerns focus on Russia' s nuclear command and control (C2) structure. Financial constraints have
slowed the modernization and replacement of many aging satellites and communications links, raising the possibility that
Russia might not be able to identify a potential attack or communicate with troops in the field if an attack were underway.
Some fear that the misinterpretation of an ambiguous event might lead to the launch of nuclear weapons. Concerns aso are
focused on the safety and security of nuclear warheads in storage facilities in Russia. Reports of Russian nuclear materials for
sale on the black market, when combined with evidence of weaknesses in security systems, have raised concerns about the
possible theft or diversion of nuclear materials from these facilities. The USA and Russia are cooperating in many fora to
improve the safety, security, and control over Russia s nuclear weapons and materials. Through the Nunn-Lugar Cooperative
Threat Reduction Program, the U.S. Department of Defense has provided assistance worth nearly $2 billion to help Russia,
Ukraine, Kazakhstan, and Belarus safely transport and store weapons and eliminate launchers under the START Treaties. Also,
the Department of Energy’s Materials Protection, Control and Accounting Program is helping Russia and other former Soviet
republics secure nuclear materials at research and other facilities in the former Soviet Union.
DTIC
Command and Control; Nuclear Weapons, Russian Federation; Safety; Security; United States

20080021862 Library of Congress, Washington, DC USA
Nuclear Weapons in Russia: Safety, Security, and Control Issues
Woolf, Amy F; Jul 11, 2002; 20 pp.; In English
Report No.(s): AD-A477724; CRS-1B98038; No Copyright; Avail.: Defense Technical Information Center (DTIC)
ONLINE: http://hdl.handle.net/100.2/ADAA4T7724
When the Soviet Union collapsed in late 1991, it reportedly possessed more than 27,000 nuclear weapons, which were
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deployed on the territories of several of the former Soviet republics. All of the nuclear warheads have now been moved to
Russia, but Russia till has around 6,000 strategic nuclear weapons and as many as 12,000 warheads for nonstrategic nuclear
weapons. Many analysts in the USA and Russia have expressed concerns about the safety, security, and control over these
weapons. Some of these concerns focus on Russia' s nuclear command and control (C2) structure. Financial constraints have
slowed the modernization and replacement of many aging satellites and communications links, raising the possibility that
Russia might not be able to identify a potential attack or communicate with troops in the field if an attack were underway.
Some fear that the misinterpretation of an ambiguous event might lead to the launch of nuclear weapons. Concerns aso are
focused on the safety and security of nuclear warheads in storage facilities in Russia. Reports of Russian nuclear materials for
sale on the black market, when combined with evidence of weaknesses in security systems, have raised concerns about the
possible theft or diversion of nuclear materials from these facilities. The USA and Russia are cooperating in many fora to
improve the safety, security, and control over Russia s nuclear weapons and materials. Through the Nunn-Lugar Cooperative
Threat Reduction Program, the U.S. Department of Defense has provided assistance worth nearly $2 billion to help Russia,
Ukraine, Kazakhstan, and Belarus safely transport and store weapons and eliminate launchers under the START Treaties. Also,
the Department of Energy’s Materials Protection, Control and Accounting Program is helping Russia and other former Soviet
republics secure nuclear materials at research and other facilities in the former Soviet Union.

DTIC
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20080021863 Library of Congress, Washington, DC USA
Nuclear Weapons in Russia: Safety, Security, and Control Issues
Woolf, Amy F; Aug 5, 2002; 20 pp.; In English
Report No.(s): AD-A477725; CRS-1B98038; No Copyright; Avail.: Defense Technical Information Center (DTIC)
ONLINE: http://hdl.handle.net/100.2/ADAA477725

When the Soviet Union collapsed in late 1991, it reportedly possessed more than 27,000 nuclear weapons, which were
deployed on the territories of severa of the former Soviet republics. All of the nuclear warheads have now been moved to
Russia, but Russia still has around 6,000 strategic nuclear weapons and as many as 12,000 warheads for nonstrategic nuclear
weapons. Many analysts in the USA and Russia have expressed concerns about the safety, security, and control over these
weapons. Some of these concerns focus on Russia' s nuclear command and control (C2) structure. Financial constraints have
slowed the modernization and replacement of many aging satellites and communications links, raising the possibility that
Russia might not be able to identify a potential attack or communicate with troops in the field if an attack were underway.
Some fear that the misinterpretation of an ambiguous event might lead to the launch of nuclear weapons. Concerns aso are
focused on the safety and security of nuclear warheads in storage facilities in Russia. Reports of Russian nuclear materials for
sale on the black market, when combined with evidence of weaknesses in security systems, have raised concerns about the
possible theft or diversion of nuclear materials from these facilities. The USA and Russia are cooperating in many fora to
improve the safety, security, and control over Russia s nuclear weapons and materials. Through the Nunn-Lugar Cooperative
Threat Reduction Program, the U.S. Department of Defense has provided assistance worth nearly $2 billion to help Russia,
Ukraine, Kazakhstan, and Belarus safely transport and store weapons and eliminate launchers under the START Treaties. Also,
the Department of Energy’s Materials Protection, Control and Accounting Program is helping Russia and other former Soviet
republics secure nuclear materials at research and other facilities in the former Soviet Union.
DTIC
Command and Control; Nuclear WWeapons, Russian Federation; Safety; Security; United States

20080021864 Library of Congress, Washington, DC USA
Nuclear Weapons in Russia: Safety, Security, and Control Issues
Woolf, Amy F; Sep 13, 2002; 21 pp.; In English
Report No.(s): AD-A477726; CRS-1B98038; No Copyright; Avail.: Defense Technical Information Center (DTIC)
ONLINE: http://hdl.handle.net/100.2/ADA477726

When the Soviet Union collapsed in late 1991, it reportedly possessed more than 27,000 nuclear weapons, which were
deployed on the territories of several of the former Soviet republics. All of the nuclear warheads have now been moved to
Russia, but Russia still has around 6,000 strategic nuclear weapons and as many as 12,000 warheads for nonstrategic nuclear
weapons. Many analysts in the USA and Russia have expressed concerns about the safety, security, and control over these
weapons. Some of these concerns focus on Russia's nuclear command and control (C2) structure. Financial constraints have
slowed the modernization and replacement of many aging satellites and communications links, raising the possibility that
Russia might not be able to identify a potential attack or communicate with troops in the field if an attack were underway.
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Some fear that the misinterpretation of an ambiguous event might lead to the launch of nuclear weapons. Concerns aso are
focused on the safety and security of nuclear warheads in storage facilities in Russia. Reports of Russian nuclear materials for
sale on the black market, when combined with evidence of weaknesses in security systems, have raised concerns about the
possible theft or diversion of nuclear materials from these facilities. The USA and Russia are cooperating in many fora to
improve the safety, security, and control over Russia s nuclear weapons and materials. Through the Nunn-Lugar Cooperative
Threat Reduction Program, the U.S. Department of Defense has provided assistance worth nearly $2 billion to help Russia,
Ukraine, Kazakhstan, and Belarus safely transport and store weapons and eliminate launchers under the START Treaties. Also,
the Department of Energy’s Materials Protection, Control and Accounting Program is helping Russia and other former Soviet
republics secure nuclear materials at research and other facilities in the former Soviet Union.

DTIC

Command and Control; Nuclear WWeapons, Russian Federation; Safety; Security; United States

20080021893 Library of Congress, Washington, DC USA
SEAFARER: Extremely Low Frequency Naval Communications System
Gannon, Edmund J; Jun 20, 1978; 12 pp.; In English
Report No.(s): AD-A477804; CRS-1B78015; No Copyright; Avail.: Defense Technical Information Center (DTIC)
ONLINE: http://hdl.handle.net/100.2/ADA477804

Ballistic missile submarines (SSBNs) and nuclear attack submarines (SSNs) cannot perform all of their missions
effectively under current communications limitations. Existing communications systems require these submarines to approach
the surface and deploy a submerged antenna in order to receive messages from land-based stations. This reduces their
operationa efficiency and increases their detectability. Modern nuclear-powered submarines are capable of operating at such
greater depths and for much longer periods than in the past. Despite these capabilities, they are required to approach the
surface at least every 12 hours to receive messages and instructions. SEAFARER (Surface ELF transmitting system For
Addressing Remotely deployed Receivers), an extremely low frequency communications system designed for worldwide
communications with submerged submarines, has been proposed as a supplement to current systems. SEAFARER can
penetrate seawater to great depths, allowing communications with ballistic missile submarines while they remain at optimal
operating depths and speeds. Critics of SEAFARER claim that the system is too vulnerable to nuclear attack, has too low a
datatransmission rate, and istoo limited in capacity, and that itsinstallation might present radiation hazards to onsite residents.
For these and other reasons, system development of SEAFARER has been slow and no actual construction of the system has
begun.
DTIC
Extremely Low Frequencies, Submarines; Telecommunication

20080021898 Library of Congress, Washington, DC USA
Nuclear Weapons in Russia: Safety, Security, and Control Issues
Woolf, Army F; Aug 15, 2003; 20 pp.; In English
Report No.(s): AD-A477824; CRS-1B98038; No Copyright; Avail.: Defense Technical Information Center (DTIC)
ONLINE: http://hdl.handle.net/100.2/ADA477824

When the Soviet Union collapsed in late 1991, it reportedly possessed more than 27,000 nuclear weapons, and these
weapons were deployed on the territories of several of the former Soviet republics. All of the nuclear warheads have now been
moved to Russia, but Russia still has around 6,000 strategic nuclear weapons and perhaps as many as 12,000 warheads for
nonstrategic nuclear weapons. Many analysts in the USA and Russia have expressed concerns about the safety, security, and
control over these weapons. Some of these concerns focus on Russia s nuclear command and control structure. Financial
constraints have slowed the modernization and replacement of many aging satellites and communications links, raising the
possibility that Russia might not be able to identify a potential attack or communicate with troopsin the field if an attack were
underway. Some fear that the misinterpretation of an ambiguous event might lead to the launch of nuclear weapons. Some also
expressed concern that the year 2000 computer bug could affect Russia s command and control system, but it did not. Some
concerns are also focused on the safety and security of nuclear warheads in storage facilities in Russia. Press reports and
statements by Russian officials about possible missing warheads have added to these concerns. However, General Eugene
Habiger, former Commander-in-Chief of the U.S. Strategic Command, stated that he had no major concerns about security at
Russian nuclear storage facilities after he visited several. Reports of Russian nuclear materials for sale on the black market,
when combined with evidence of weaknesses in the security systems have raised concerns about the possible theft or diversion
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of nuclear materials from these facilities. The USA and Russia are cooperating in many fora to improve the safety, security,
and control over Russia s nuclear weapons and materials.

DTIC

Command and Control; Communication Networks; Nuclear Power Plants; Nuclear Warheads; Nuclear Weapons, Russian
Federation; Safety; Security

20080021902 Library of Congress, Washington, DC USA
Nuclear Weapons in Russia: Safety, Security, and Control Issues
Woolf, Amy F; Dec 5, 2001; 21 pp.; In English
Report No.(s): AD-A477830; No Copyright; Avail.: Defense Technical Information Center (DTIC)
ONLINE: http://hdl.handle.net/100.2/ADA477830
When the Soviet Union collapsed in late 1991, it reportedly possessed more than 27,000 nuclear weapons, and these
weapons were deployed on the territories of severa of the longer Soviet republics. All of the nuclear warheads have now been
moved to Russia, but Russia still has around 6,000 strategic nuclear weapons and perhaps as many as 12,000 warheads for
nonstrategic nuclear weapons.
DTIC
Command and Control; Nuclear WWeapons, Russian Federation; Safety; Security

20080021903 Library of Congress, Washington, DC USA
Nuclear Weapons in Russia: Safety, Security, and Control Issues
Woolf, Amy F; Jun 25, 2003; 21 pp.; In English
Report No.(s): AD-A477831; No Copyright; Avall.: Defense Technical Information Center (DTIC)
ONLINE: http://hdl.handle.net/100.2/ADA477831
When the Soviet Union collapsed in late 1991, it reportedly possessed more than 27,000 nuclear weapons, and these
weapons were deployed on the territories of several of the longer Soviet republics. All of the nuclear warheads have now been
moved to Russia, but Russia still has around 6,000 strategic nuclear weapons and perhaps as many as 12,000 warheads for
nonstrategic nuclear weapons.
DTIC
Command and Control; Nuclear Weapons,; Russian Federation; Safety; Security

20080021904 Library of Congress, Washington, DC USA
Nuclear Weapons in Russia: Safety, Security, and Control Issues
Woolf, Amy F; Feb 5, 2003; 20 pp.; In English
Report No.(s): AD-A477832; No Copyright; Avail.: Defense Technical Information Center (DTIC)
ONLINE: http://hdl.handle.net/100.2/ADA477832
When the Soviet Union collapsed in late 1991, it reportedly possessed more than 27,000 nuclear weapons, and these
weapons were deployed on the territories of several of the longer Soviet republics. All of the nuclear warheads have now been
moved to Russia, but Russia still has around 6,000 strategic nuclear weapons and perhaps as many as 12,000 warheads for
nonstrategic nuclear weapons.
DTIC
Command and Control; Nuclear Weapons, Russian Federation; Safety; Security

20080021905 Library of Congress, Washington, DC USA
Nuclear Weapons in Russia: Safety, Security, and Control Issues
Woolf, Amy F; Nov 25, 2002; 20 pp.; In English
Report No.(s): AD-A477833; No Copyright; Avail.: Defense Technical Information Center (DTIC)
ONLINE: http://hdl.handle.net/100.2/ADA477833
When the Soviet Union collapsed in late 1991, it reportedly possessed more than 27,000 nuclear weapons, and these
weapons were deployed on the territories of several of the longer Soviet republics. All of the nuclear warheads have now been
moved to Russia, but Russia still has around 6,000 strategic nuclear weapons and perhaps as many as 12,000 warheads for
nonstrategic nuclear weapons.
DTIC
Command and Control; Nuclear Weapons, Russian Federation; Safety; Security
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20080022166 National Inst. of Information and Communications Technology, Tokyo, Japan
Review of the National Institute of Information and Communications Technology, Volume 53, No. 4
December 2007; 127 pp.; In English; See also 20080022167 - 20080022182; Original contains color and black and white
illustrations; Copyright; Avail.: Other Sources

Topics covered include: Overview of the Wideband Internet Engineering Test and Demonstration Satellite Project;
Overview of WINDS Satellite; Communications System; On-board Baseband Switch; Multibeam Antenna System; Ka band
High Power Multi-port Amplifier (MPA); Ka-band Active Phased Array Antenna; Ovewiew of Earth Stations for WINDS
Experiments; Earth Stations for WINDS High-Speed Network; High-Speed Burst Modem for Bent Pipe Relay Mode; WINDS
Network Data Gathering System; Development of Network Management Center for WINDS; Earth Stations for WINDS
Regenerative Communication Mode; WINDS Satellite Networking Protocol for Regenerative Mode; WINDS Satellite
Networking Protocol for Bent-pipe Mode; and Plan of Experiments.
Derived from text
Antenna Arrays, Power Amplifiers, Phased Arrays, Multibeam Antennas; Microwave Antennas,; Information Systems;
Extremely High Frequencies, Ground Stations; Data Systems

20080022167 National Inst. of Information and Communications Technology, Japan
Earth Stations for WINDS High-Speed Network
Hashimoto, Yukio; Takahashi, Takashi; Yoshimura, Naoko; Review of the National Institute of Information and
Communications Technology, Volume 53, No. 4; December 2007, pp. 61-65; In English; See aso 20080022166; Original
contains color and black and white illustrations; Copyright; Avail.: Other Sources

A high-speed network is developed for the high-speed communication of user datarate over 622 Mbps using WINDS bent
pipe relay mode. We are developing a super high-data rate-V SAT with 2.4 m diameter antenna and a large earth terminal with
4.8 m diameter antenna. SDR-V SAT is used for high-speed communication of 622 Mbps and installed in the vehicle. LET is
used for high-speed communication of 1244 Mbps and set up at the NICT Kashima space technology center. The earth station
for the high-speed network requires the 1.1 GHz wideband transmitter and receiver to be the same as the on-board transponder
of WINDS.
Author
Satellite Networks, Communication Satellites; High Speed; Earth Terminals, Broadband; Engineering Test Satellites;
Aerospace Engineering; Systems Engineering

20080022168 Japan Aerospace Exploration Agency, Japan
Ka band High Power Multi-port Amplifier (MPA)
Kuroda, Tomonori; Shimada, Masaaki; Ogawa, Yasuo; Hosoda, |kuo; Katakami, Kanji; Motohashi, Yasuo;, Makazawa,
Minoru; Kitahara, Masaki; Review of the National Institute of Information and Communications Technology, Volume 53, No.
4; December 2007, pp. 41-48; In Japanese; See also 20080022166; Original contains color and black and white illustrations;
Copyright; Avail.: Other Sources

A Kaband High Power Multi-port Amplifier (MPA) has been developed and will be demonstrated through the
communication experiments for the future satellite communication systems by multi-beams in the Wideband InterNetworking
engineering test and Demonstration Satellite (WINDS) program. The conventional satellite communication systems by
multibeams, has been designed so that the transponder configuration set for each power amplifier is connected to its exclusive
antenna beam, so if a port’s power condition for communication has some margin, its surplus power can’t be distributed to
other ports. On the other hand, WINDS has an MPA and its control system is by ground terminal; the total output power of
the MPA is shared among al communication ports, and it is possible to assign required output power in several antenna beams
efficiently within total output power. MPA for WINDS have 8 input-output ports, the frequency band is 17.7-18.8 GHz, and
total output power is more than 280 W.
Author
Extremely High Frequencies, Amplifiers; Broadband; Engineering Test Satellites; Satellite Communication; Communication
Satellites; Satellite Networks; Aerospace Engineering

20080022169 National Inst. of Information and Communications Technology, Japan
WINDS Satellite Networking Protocol for Regenerative Mode
Yoshimura, Naoko; Hashimoto, Yukio; Takahashi, Takashi; Kuroda, Tomonori; Ogawa, Yasuo; Review of the National
Institute of Information and Communications Technology, Volume 53, No. 4; December 2007, pp. 99-103; In Japanese; See
also 20080022166; Original contains black and white illustrations; Copyright; Avail.: Other Sources

The Wideband | nternetworking engineering test and Demonstration Satellite (WINDS), which is an experimental satellite
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and development by Japan Aerospace Exploration Agency (JAXA) and NICT, has two operating modes. a regenerative mode
and a bent-pipe mode. The regenerative mode is realized using an on-board ATM switch subsystem (ABS) which was
developed by the National Institute of Information and Communications Technology (NICT). In the regenerative mode, ABS
demodulates, switches, and modulates the receiving data. In this section, we introduce the networking protocol for the
regenerative mode.

Author

Broadband; Engineering Test Satellites; Satellite Communication; Satellite Networks

20080022170 National Inst. of Information and Communications Technology, Japan
WINDS Satellite Networking Protocol for Bent-pipe Mode
Takahashi, Takashi; Yoshimura, Naoko; Hashimoto, Yukio; Ogawa, Yasuo; Kuroda, Tomonori; Review of the National
Ingtitute of Information and Communications Technology, Volume 53, No. 4; December 2007, pp. 105-108; In Japanese; See
also 20080022166; Original contains color illustrations;, Copyright; Avail.: Other Sources

The Wideband InterNetworking engineering test and Demonstration Satellite (WINDS) has two types of transponders;
regenerative mode and bent-pipe mode. In this section, the networking protocol for using the bent-pipe mode is described.
There are two types of communication modes in the bent-pipe mode. One is the bent-pipe continuous wave mode, which is
used with traditional communication satellites. Another is the bent-pipe time division multiple access (TDMA) mode, which
can communicate at the same time with the regenerative mode.
Author
Broadband; Engineering Test Satellites; Satellite Networks; Communication Satellites; Transponders, Satellite
Communication

20080022171 National Inst. of Information and Communications Technology, Japan
Overview of Earth Stations for WINDS Experiments
Takahashi, Takashi; Hashimoto, Yukio; Ogawa, Yasuo; Kuroda, Tomonori; Review of the National Institute of Information and
Communications Technology, Volume 53, No. 4; December 2007, pp. 57-59; In Japanese; See aso 20080022166;
Copyright; Avail.: Other Sources

The Wideband I nterNetworking engineering test and Demonstration Satellite (WINDS) has been devel oped assuming the
four types of user earth stations. Those earth stations have been developed by the Japan Aerospace Exploration Agency
(JAXA) and Nationa Institute of Information and Communications Technology (NICT). The WINDS satellite communication
system is very complex, requiring a satellite network control station, the WINDS network management station, which was
developed by JAXA. Overviews of those Earth stations for WINDS experiments are described.
Author
Broadband; Engineering Test Satellites; Ground Stations, Network Control; Satellite Communication; Satellite Networks;
Communication Networks

20080022172 Japan Aerospace Exploration Agency, Japan
Overview of WINDS Satellite
Sato, Tetsuo; Nakamura, Yasuo; Araki, Tsunehiko; Review of the Nationa Institute of Information and Communications
Technology, Volume 53, No. 4; December 2007, pp. 9-16; In Japanese; See also 20080022166; Original contains color and
black and white illustrations; Copyright; Avail.: Other Sources

JAXA, Japan Aerospace Exploration Agency, and NICT, Nationa Institute of Information and Communications
Technology, are jointly proceeding with development of WINDS, Wideband InterNetworking engineering test and
Demonstration Satellite, as part of the e-Japan Priority Policy Program of the Japanese government’s I T strategy headquarters.
WINDS will be launched by H-11A launch vehicle in the Japanese fiscal year 2007 to establish the world's most advanced
information and telecommunications network.
Author
Satellite Networks; Aerospace Engineering; Broadband; Engineering Test Satellites

20080022173  Japan Aerospace Exploration Agency, Japan
Multibeam Antenna System
Ozawa, Satoru; Hasegawa, Takumi; Shimasa, Masaaki; Hirayama, Katsunori; Koishi, Yoichi; Review of the National Institute
of Information and Communications Technology, Volume 53, No. 4; December 2007, pp. 33-40; In Japanese; See also
20080022166; Original contains color and black and white illustrations; Copyright; Avail.: Other Sources

A multibeam antenna system is being developed for mounting on the Wideband InterNetworking engineering test and
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Demonstration Satellite (WINDS), the GIGA bit class communication satellite, slated for launch in 2008 by the Japan
Aerospace Exploration Agency (JAXA). This paper describes the radio frequency (RF) characteristics of this antenna system.
Author

Broadband; Engineering Test Satellites;, Satellite Networks, Communication Satellites; Multibeam Antennas; Aerospace
Engineering

20080022174 National Inst. of Information and Communications Technology, Koganei, Japan
Plan of Experiments
Ohkawa, Mitsugu; Takahashi, Takashi; Yoshimura, Naoko; Hashimoto, Yukio; Suzuki, Ryutaro; Tomii, Naoya; Review of the
National Institute of Information and Communications Technology, Volume 53, No. 4; December 2007, pp. 109-115; In
Japanese; See also 20080022166; Original contains color illustrations; Copyright; Avail.: Other Sources

Wideband InterNetworking engineering test and Demonstration Satellite was developed by Japan Aerospace Exploration
Agency (JAXA) and National Institute of Information and Communications Technology (NICT). The experimental plan has
two categories. One is a fundamental experiment which will be carried out by JAXA and NICT. The other is application
experiment which will be conducted by several selected organization. NICT's experiment plan includes evaluating the
performances of the onboard equipment, the earth station, fundamental transmission, high speed satellite networking
communication, and the network application.
Author
Satellite Networks; Satellite Communication; Broadband; Aerospace Engineering; Technology Assessment; Engineering Test
Satellites

20080022175 National Inst. of Information and Communications Technology, Japan
On-board Baseband Switch
Yoshimura, Naoko; Hashimoto, Yukio; Takahashi, Takashi; Review of the Nationa Institute of Information and
Communications Technology, Volume 53, No. 4; December 2007, pp. 25-31; In Japanese; See also 20080022166; Original
contains color and black and white illustrations; Copyright; Avail.: Other Sources

The National Institute of Information and Communications Technology (NICT) and the Japan Aerospace Exploration
Agency (JAXA) have developed the Wideband InterNetworking engineering test and Demonstration Satellite (WINDS).
NICT isin charge of developing the ATM-based baseband switching subsystem (ABS) for the WINDS satellite. The ABS
enables high-speed, highly efficient regenerative switched connections between several beams. In the ABS, the demodul ator
part can process multiple data rate from 1.5 Mbps to 155 Mbps. The baseband switching part can be ATM-based switching
data. We aim for efficient use of wireless link resource by statistical multiplexing effect.
Author
Broadband; Satellite Networks; Satellite Communication; Wreless Communication; Onboard Equipment; Engineering Test
Satellites, Aerospace Engineering

20080022176 Japan Aerospace Exploration Agency, Japan
Communications System
Shimada, Masaaki; Kuroda, Tomonori; Yajima, Masanobu; Ozawa, Satoru; Ogawa, Yasuo; Yokoyama, Mikio; Takahashi,
Takashi; Review of the Nationa Institute of Information and Communications Technology, Volume 53, No. 4; December
2007, pp. 17-24; In Japanese; See also 20080022166; Original contains color and black and white illustrations; Copyright;
Avalil.: Other Sources

WINDS (Wideband InterNetworking engineering test and Demonstration Satellite) is an experimenta satellite enabling
communications at significantly higher data rates. The satellite employs advanced technologies such as high G/T multi-beam
antennas, high power multi-port amplifier, active phased array antenna and regenerative baseband switching, to realize both
very high data rate transmissions and advanced broadband satellite networking. The satellite communication system aims at
maximum rate of 155 Mbps (receiving)/6 Mbps (transmitting) for home use using a 45-centimeter aperture antenna and ultra
high speed of 1.2 Gbps (receiving/transmitting) for office use using a 5 meter class aperture antenna. In this paper,
communications system and function and performance of transponders of the WINDS are introduced.
Author
Broadband; Engineering Test Satellites; Satellite Networks; Satellite Communication; Aerospace Engineering; Systems
Engineering
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20080022177 Japan Aerospace Exploration Agency, Japan
Ka band Active Phased Array Antenna
Yajima, Masanobu; Kuroda, Tomonori; Maeda, Tsuyoshi; Shimada, Masaaki; Hasegawa, Takumi; Kitao, Shiro; Hariu,
Kenichi; Review of the National Institute of Information and Communications Technology, Volume 53, No. 4; December
2007, pp. 49-55; In Japanese; See also 20080022166; Original contains color and black and white illustrations; Copyright;
Avail.: Other Sources

The Active Phased Array Antenna (APAA) is one piece of mission equipment on the Wideband InterNetworking
engineering test and Demonstration Satellite (WINDS); with a frequency of Ka band and a maximum data rate of 1.2 Gbps
communication will be realized by APAA. It consists of 128 antenna elements and many extremely miniaturized radio
frequency (RF) modules. It can scan two beams of a transmitting antenna and a receiving antenna electronically and
independently. The WINDS service area covers amost all of the world which is a visible region from the satellite by APAA.
This paper introduces the role of APAA, its background, functions, key technologies, and major specifications, and describes
development results.
Author
Antenna Arrays, Phased Arrays, Broadband; Engineering Test Satellites; Radio Frequencies; Extremely High Frequencies,
Communication Satellites; Satellite Networks

20080022178 National Inst. of Information and Communications Technology, Tokyo, Japan
WINDS Network Data Gathering System
Takahashi, Takashi; Yoshimura, Naoko; Hashimoto, Yukio; Ohkawa, Mitsugu; Review of the National Institute of Information
and Communications Technology, Volume 53, No. 4; December 2007, pp. 79-81; In English; See also 20080022166; Original
contains black and white illustrations; Copyright; Avail.: Other Sources

The Wideband InterNetworking engineering test and Demonstration Satellite (WINDS) network data gathering system
has received severa kinds of network data such as telemetry from the satellite, the network configuration data, and so on.
Those data are sent from the WINDS network management center in Japan Aerospace Exploration Agency (JAXA) Tsukuba
Space Center through the leased line. The WINDS network data gathering system has several functions, such as a display
function of the trend graph, data search function, and so on.
Author
Broadband; Engineering Test Satellites; Satellite Communication; Satellite Networks; Aerospace Engineering; Systems
Engineering

20080022179 Nationa Inst. of Information and Communications Technology, Japan
Overview of the Wideband Internet Engineering Test and Demonstration Satellite Project
Kadowaki, Naoto; Suzuki, Ryutaro; Review of the National Institute of |nformation and Communications Technology, Volume
53, No. 4; December 2007, pp. 3-8; In English; See also 20080022166; Original contains color illustrations,; Copyright;
Avalil.: Other Sources

Wideband InterNetworking engineering test and Demonstration Satellite was developed by Japan Aerospace Exploration
Agency (JAXA) and National Institute of Information and Communications Technology (NICT). The experimental plan has
two categories. One is a fundamental experiment which will be carried out by JAXA and NICT. The other is application
experiment which will be conducted by several selected organizations. NICT’s experiment plan includes evaluating the
performances of the onboard equipment, the earth station, fundamental transmission, high speed satellite networking
communication, and the network application.
Author
Communication Networks; Satellite Communication; Satellite Networks; Aerospace Engineering; Technology Assessment

20080022180 National Inst. of Information and Communications Technology, Japan
High-Speed Burst Modem for Bent Pipe Relay Mode
Hashimoto, Yukio; Takahashi, Takashi; Yoshimura, Naoko; Review of the National Institute of Information and
Communications Technology, Volume 53, No. 4; December 2007, pp. 67-78; In English; See also 20080022166; Original
contains color and black and white illustrations; Copyright; Avail.: Other Sources

The 622 Mbps/1244 Mbps dual rate satellite switched-time division multiple access (SS-TDMA) terminal is developed
for the high-speed network of the Wideband I nterNetworking engineering test and Demonstration Satellite (WINDS) bent-pipe
mode. Thistermina is consisted of a high-speed burst modem, a digital terminal that is aburst and communication controller,
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arouter and a transmission control protocol (TCP) accelerator. In additional at Kashima earth station, the receiver of the 155
Mbps reference burst transmitted Japan Aerospace Exploration Agency (JAXA) standard station is provided. We have
developed the high-speed burst modem and digital terminal. The 155 Mbps reference receiver was supplied the same
equipment using the JAXA standard station. The router and the TCP accelerator will be supplied from commercial goods. The
high-speed burst modem is a digital modem of Quadrature Phase Shift Keying and the transmission rate of 1648 Mbps as the
user data rate of 1244 Mbps. And the modem has another mode working a half rate clock for the transmission rate of 824 Mbps
asthe user datarate of 644 Mbps. In this mode, two carriers can be used for upper and lower band of the WINDS transponder.
The ground tests using 622 M bps prototype burst modem with RF equipments of the earth station and the WINDS transponder
showed good results that the Eb/No is less than 10dB at the bit error rate (BER) of 10(exp-10).

Author

Modems; High Speed; Satellite Networks; Satellite Communication; Earth Terminals; Transponders; Broadband; Engineering
Test Satellites; Aerospace Engineering; Systems Engineering

20080022181 Japan Aerospace Exploration Agency, Japan
Earth Stations for WINDS Regenerative Communication Mode
Ogawa, Yasuo; Shimada, Masaaki; Yokoyama, Mikio; Luroda, Tomonori; Fujiwara. Yuuichi; Review of the National Institute
of Information and Communications Technology, Volume 53, No. 4; December 2007, pp. 93-98; In Japanese; See also
20080022166; Original contains color and black and white illustrations; Copyright; Avail.: Other Sources

The Wideband InterNetworking engineering test and Demonstration Satellite (WINDS) has two communications modes.
One of them is a regenerative communication mode. Japan Aerospace Exploration Agency (JAXA) is developing Ultra Small
Aperture Terminal (USAT) and Very Small Aperture Terminal (VSAT) for this mode. This paper describes the characteristics
and functions of these earth stations for WINDS.
Author
Ground Sations, Broadband; Engineering Test Satellites; Satellite Communication; Satellite Networks

20080022182  Japan Aerospace Exploration Agency, Japan
Development of Network Management Center for WINDS
Ogawa, Yasuo; Yokoyama, Mikio; Tomonori, Kuroda; Fujiwara, Yuuichi; Shimada, Masaaki; Review of the National Institute
of Information and Communications Technology, Volume 53, No. 4; December 2007, pp. 83-91; In Japanese; See also
20080022166; Original contains color and black and white illustrations; Copyright; Avail.: Other Sources

The Japan Aerospace Exploration Agency (JAXA) is developing an earth station which has communication controller and
circuit-switched capabilities for the Wideband InterNetworking engineering test and Demonstration Satellite (WINDS)
communication experiment system. This station is installed in the JAXA Tsukuba Space Center, and operates as a control
center for the experiment system. This paper describes the characteristics and functions of this station.
Author
Network Control; Broadband; Engineering Test Satellites;, Satellite Communication; Satellite Networks;, Aerospace
Engineering; Systems Engineering

20080022197 Jet Propulsion Lab., California Inst. of Tech., Pasadena, CA, USA
Radiation Characteristics of Reflectarray Antennas: Methodology and Applications to Dual Configurations
Khayatian, Behrouz; Rahmat-Samii, Yahya; Huang, John; November 6, 2006; 6 pp.; In English; EUCAP 2006: European
Conference on Antennas and Propagation, 6-10 Nov. 2006, Nice, France; Original contains color and black and white
illustrations; Copyright; Avail.: Other Sources
ONLINE: http://hdl.handle.net/2014/40774

Reflectarrays combines key features of large reflectors and phased array elements to generate a collimated beam as
required in high gain antennas. In reflectarrays, alarge flat reflecting surface with many resonant patch elementsisilluminated
by afeed (or by afeed/subreflector in dual reflector configuration). In many space applications, reflectarrays applications can
be advantageous because their large surface can be folded or rolled as a part of spacecraft payload before being deployed.
Consequently, a reflectarray can significantly reduce both volume and mass requirements in space deployment. To optimize
reflectarray antenna performance, a phase correction mechanism must be applied to its individual array elements some of
which are well documented in the literatures. In this study, we attempt to extend analytical techniques in reflector analysis to
reflectarrays by introducing a number of approaches to estimate the reflectarray antenna performance independent of its phase
compensation mechanism. In one approach, a Physical Optics (PO) current will be assigned to the surface of individual
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reflectarray elements upon which a phase correction will be applied. In the second approach, a transmit/receive (TX/RX)
rediation characteristics will be assigned to individua reflectarray elements from which coupling coefficients will be
calculated and assigned as the excitation coefficient of individual elements. PO approach is modeled in the UCLA reflector
code while coupling (TX/RX) method is implemented in both UCLA code as well as TICRA (GRASP) software. Results are
presented for single and dual configurations with the main reflector as a reflectarray. The approach described is used to design
a 3-m Cassegrain offset-fed configuration for dual X/Ka-bands application.

Author

Antenna Arrays; Reflector Antennas, Superhigh Frequencies; Phased Arrays, Coupling Coefficients; Cassegrain Optics;
Reflectors; Physical Optics; High Gain

20080022262 Army Research Inst., Alexandria, VA USA

Automated Feedback and Situation Awareness in Net-Centric C3

Barnett, John S; Ross, Jennifer M; Feb 2008; 39 pp.; In English

Contract(s)/Grant(s): Proj-A790

Report No.(s): AD-A478164; TR-1223; No Copyright; Avail.: Defense Technical Information Center (DTIC)

The god of net-centric warfare (NCW) isto give soldiers an information advantage that |eads to a war-fighting advantage.
However, NCW systems are quite complex and dynamic, characteristics which can lead to impaired situation awareness (SA)
and increased mental workload. It has been suggested that an automated alerting system would help Soldiers focus their
attention on mission critical events. This series of experiments investigated how automated audio-visual alerts affect user SA
and perceived workload. Two similar experiments were conducted. In each experiment, participants viewed a simulation of
a net-centric system, the Force XXI Battle Command Brigade and Below (FBCB2), which included an automated alerting
system. SA and workload were measured both with the alerting system enabled and disabled. In the second study, the difficulty
of the monitoring task was increased and the automated alerts included a pop-up pictorial representation of the critical event.
Results indicate that automated alerting systems do not improve user SA, but they also do not impair user SA. However,
mental workload was significantly lower when alerts were enabled. These results can be used to aid decisions about whether
or not to include automated aerts in NCW systems.

DTIC
Command and Control; Feedback; Warning Systems
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20080021261 NASA Langley Research Center, Hampton, VA, USA
TEM Cell Testing of Cable Noise Reduction Techniques From 2 MHz to 200 MHz - Part 1
Bradley, Arthur T.; Evans, William C.; Reed, Joshua L.; Shimp, Samuel K.; Fitzpatrick, Fred D.; January 2008; 4 pp.; In
English; 2008 Asia Pacific EMC Symposium, 19-23 May 2008, Singapore, Singapore; Original contains color and black and
white illustrations
Contract(s)/Grant(s): WBS 811073.02.09.02.10; Copyright; Avail.: CASI: A01, Hardcopy

This paper presents empirical results of cable noise reduction techniques as demonstrated in a TEM cell operating with
radiated fields from 2 - 200 MHz. It is the first part of a two-paper series. This first paper discusses cable types and shield
connections. In the second paper, the effects of load and source resistances and chassis connections are examined. For each
topic, well established theories are compared to data from a real-world physical system. Finally, recommendations for
minimizing cable susceptibility (and thus cable emissions) are presented. There are numerous papers and textbooks that
present theoretical analyses of cable noise reduction techniques. However, empirical datais often targeted to low frequencies
(e.g. <50 KHz) or high frequencies (>100 MHz). Additionally, a comprehensive study showing the relative effects of various
noise reduction techniques is needed. These include the use of dedicated return wires, twisted wiring, cable shielding, shield
connections, changing load or source impedances, and implementing load- or source-to-chassis isolation. We have created an
experimental setup that emulates a real-world electrical system, while still allowing us to independently vary a host of
parameters. The goal of the experiment was to determine the relative effectiveness of various noise reduction techniques when
the cable is in the presence of radiated emissions from 2 MHz to 200 MHz. The electronic system (Fig. 1) consisted of two
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Hammond shielded electrical enclosures, one containing the source resistance, and the other containing the load resistance.
The boxes were mounted on a large aluminium plate acting as the chassis. Cables connecting the two boxes measured 81 cm
in length and were attached to the boxes using standard D38999 military-style connectors. The test setup is shown in Fig. 2.
Electromagnetic fields were created using an HP8657B signal generator, MiniCircuits ZHL-42W-SMA amplifier, and an
EMCO 5103 TEM cell. Measurements were taken using an Agilent E4401B spectrum analyzer and HP1141a differential
probes.

Author

Noise Reduction; Signal Generators; Spectrum Analysis; Wiring; Shielding; Low Frequencies; Connectors

20080021303 NASA Langley Research Center, Hampton, VA, USA
TEM Cell Testing of Cable Noise Reduction Techniques from 2 MHz to 200 MHz -- Part 2
Bradley, Arthur T.; Evans, William C.; Reed, Joshua L.; Shimp, Samuel K., II1; Fitzpatrick, Fred D.; January 2008; 4 pp.; In
English; Asia-Pacific Symposium on Electromagnetic Compatibility, 19-22 May 2008, Singapore, Singapore; Original
contains color and black and white illustrations, Copyright; Avail.: CASI: A01, Hardcopy

This paper presents empirical results of cable noise reduction techniques as demonstrated in a TEM cell operating with
radiated fields from 2 - 200 MHz. It is the second part of atwo-paper series. The first paper discussed cable types and shield
connections. In this second paper, the effects of load and source resistances and chassis connections are examined. For each
topic, well established theories are compared to data from a rea-world physical system. Finally, recommendations for
minimizing cable susceptibility (and thus cable emissions) are presented. There are numerous papers and textbooks that
present theoretical analyses of cable noise reduction techniques. However, empirical datais often targeted to low frequencies
(e.g. <60 KHz) or high frequencies (>100 MHz). Additionally, a comprehensive study showing the relative effects of various
noise reduction techniques is needed. These include the use of dedicated return wires, twisted wiring, cable shielding, shield
connections, changing load or source impedances, and implementing load- or source-to-chassis isolation. We have created an
experimental setup that emulates a real-world electrical system, while still alowing us to independently vary a host of
parameters. The goal of the experiment was to determine the relative effectiveness of various noise reduction techniques when
the cable is in the presence of radiated emissions from 2 MHz to 200 MHz.
Author
Wiring; Shielding; Noise Reduction; High Frequencies; Low Frequencies

20080021369 Chinese Inst. of Engineers, Taipel, Taiwan, Province of China
Journal of The Chinese Institute of Engineers, Volume 30, No. 7. Transactions of the Chinese Institute of Engineers,
Series A. Special Issue: Power Electronics
Chen, Shi-Shuenn, Editor; November 2007; ISSN 0253-3839; 192 pp.; In English; See also 20080021370 - 20080021383;
Original contains black and white illustrations; Copyright; Avail.: Other Sources

Topics covered include: The Next-Generation Medium-Voltage Power Conversion Systems; Evaluation of Various
Adaptive Voltage Positioning (AVP) Schemes for Computer Power Sources; A Versatile Three-Phase DC-DC Converter
Circuit for Fuel Cell Applications; Self-Constructing Sugeno Type Adaptive Fuzzy Neural Network for Two-Axis Motion
Control System; A Parallel-APF System with Current Sharing Controller and Load-Path Control Center to Improve Dynamic
Response and Achieve Weighting Current Distribution; Adaptive Controller Design for a Synchronous Reluctance Drive
Considering Saturation; Predictive Control of Three-Phase PWM Rectifier with Active Filtering; A 24-Pulse Diode Rectifier
with Coupled Three-Phase Reactor; A Probabilistic Approach to Optimizing Power Rating of Interline Power Flow Controllers
in Distributed Generation Power Systems;, A Novel Single-Stage Parallel High Power Factor Correction AC/DC Flyback
Converter: Dynamics and Control; FPGA Realization of Adaptive Speed Control 1C for PMSM Drive; Analysis and Controller
Design of a Novel Zero-Voltage-Switching PWM Push-Pull DC-DC Converter; Self-Load Bank Burn-In Test with
Voltage-Controlled Regulator for Three-Phase Induction Motor Drives, and A Multiple-Input Multiple-Output Power
Converter with Efficient Power Management.
Derived from text
Adaptive Control; Field-Programmable Gate Arrays, Current Distribution; Power Converters; Voltage Converters (DC to
DC); MIMO (Control Systems); Electric Potential; Dynamic Control; Voltage Regulators
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20080021370 National Taiwan Univ. of Science and Technology, Taipei, Taiwan, Province of China
Adaptive Controller Design for a Synchronous Reluctance Drive Considering Saturation
Liu, Tian-Hua; Lin, Ming-Tsan; Chang, Chin-Lung; Journal of The Chinese Institute of Engineers, Volume 30, No. 7.
Transactions of the Chinese Institute of Engineers, Series A. Specia Issue: Power Electronics, November 2007, pp. 1177 -
1186; In English; See also 20080021369; Original contains black and white illustrations
Contract(s)/Grant(s): NSC-95-2221-E-011-189; Copyright; Avail.: Other Sources

This paper proposes the adaptive controller design for maximum torque control of a synchronous reluctance drive system
in which the saturation effect is considered. First, the saturation effect of the d-axis and the g-axis inductances is discussed
and modelled. Next. a systematic maximum torque control method is developed under thc model including saturation. After
that, an adaptive controller is proposed to improve the dynamic responses. Both the closed-loop adjustable speed control
system and closed-loop position control system are implemented. A 32 bit Digital Signal Processing (DSP), TMS 320-C30.
is used to execute the speed and position control algorithms. As a result, the hardware circuit is quite simple. Experimental
results show that the system has satisfactory performance, including transient responses. load disturbance responses, and
tracking responses. The measured results can validate the correctness of the theoretical analysis. This paper presents a new
control method for a synchronous reluctance motor.
Author
Adaptive Control; Feedback Control; Reluctance; Soeed Control; Torque; Control Systems Design

20080021371 Tokyo Inst. of Tech., Tokyo, Japan
The Next-Generation Medium-Voltage Power Conversion Systems
Akagi, Hirofumi; Journal of The Chinese Institute of Engineers, Volume 30, No. 7. Transactions of the Chinese Institute of
Engineers, Series A. Special Issue: Power Electronics; November 2007, pp. 1117 - 1135; In English; See also 20080021369;
Original contains black and white illustrations; Copyright; Avail.: Other Sources

This paper describes the next-generation medium voltage power conversion systems based on transformerless cascade
Pulse Width Modulation (PWM) converters and bidirectional isolated dc-dc converters. A 350-V, 10-kW and 20-kHz dc-dc
converter is designed, constructed and tested as a core circuit for medium-voltage power conversion systems. It consists of
two single-phase full-bridge converters using eight Insulated Gate Bipolar Transistors (IGBTs) and a 20-kHz transformer with
a nano-crystalline soft-magnetic material core and litz wires. The transformer plays an essential role in achieving galvanic
isolation between the two full-bridge converters. The overall efficiency from the dec-input to dc-output terminals is accurately
measured to be as high as 97%. Loss analysis clarifies that the overall efficiency may reach 99% or higher when SiC-based
power devices are used. In addition, this paper presents the 6.6-kV transformerless STATCOM(STATic synchronous
COM pensator) intended for achieving reactive-power control in industrial and distribution power systems. It is characterized
by direct connection to the 6.6-k.V grids, thus bringing significant reductions in cost, weight and size to the 6.6-kV
STATCOM.
Author
Electric Potential; Voltage Converters (DC to DC); Power Supply Circuits

20080021372 Naval University of Gdynia, Gdynia, Poland
A 24-Pulse Diode Rectifier with Coupled Three-Phase Reactor
Mysiak, Piotr; Journal of The Chinese Institute of Engineers, Volume 30, No. 7. Transactions of the Chinese Institute of
Engineers, Series A. Specia Issue: Power Electronics, November 2007, pp. 1197 - 1212; In English; See also 20080021369;
Copyright; Avail.: Other Sources

The article presents the principle of operation. design method, and results of laboratory and simulation tests of a 24-pulse
power network converter system with direct-current voltage output, the concept and practical realization of which was worked
out within the framework of a research project financed by the State Committee for Scientific Research. The paper concerns
the up-to-date topic of power-electronic conversion of alternating current power drawn from a supply line, without any
negative effect of a converter on this line. The presented converter allows significant reduction of undesirable higher
harmonics in the power network current, including the elimination of harmonics of orders of 23 and 25. The 24-pulse nature
of operation of the system is obtained using three sets of coupled three-phase power network reactors (CTR).
Author
Diodes, Power Converters, Power Reactors; Rectifiers
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20080021373 National Cheng Kung Univ., Tainan, Taiwan, Province of China
Analysis and Controller Design of a Novel Zero-Voltage-Switching PWM Push-Pull DC-DC Converter
Lin, Jong-Lick; Wang, Chiou-Feng; Hsieh, Jen-Cheng; Journal of The Chinese Institute of Engineers, Volume 30, No. 7.
Transactions of the Chinese Institute of Engineers, Series A. Special Issue: Power Electronics; November 2007, pp. 1251 -
1265; In English; See also 20080021369; Origina contains black and white illustrations
Contract(s)/Grant(s): NSC 95-2221-E0006-461; Copyright; Avail.: Other Sources

In this work, based on the bridge-type push-pull converter, the ZVS-PWM technology is applied to design a novel
zero-voltage-switching (ZVS) PWM push-pull dec-dc converter. In the proposed converter, two auxiliary switches are used to
control the resonant occurrences. The converter is constant-frequency operation. Both of the main switches of the proposed
converter thereby achieve zero-voltage-switching and the maximum efficiency of the converter is close to 92%. The
small-signal model of the proposed converter based on the averaging method is then derived. Notably, the dynamic behavior
of the ZVS-PWM push-pull converter is better than that of the conventional push-pull converter. The accuracy of theoretical
analysis is verified by simulation and experimenta results. Finally, a phase-lead-plus-integral controller and a minor-loop
controller are designed for output voltage regulation. The proposed converter with minor-loop controller has better
performances than with phase-lead-plus-integral controller under various input voltage and load variations.
Author
Controllers, Dynamic Characteristics; Electric Potential; Voltage Converters (DC to DC); Control Systems Design; Direct
Current; Push-Pull Amplifiers

20080021374 Da-Yeh Univ., Chang-Hua, Taiwan, Province of China
A Multiple-Input Multiple-Output Power Converter with Efficient Power Management
Chung, Yi-Nung; Lin, Deng-Chung; Tseng, Kuo-Ching; Wang, Cheng-Wei; Journal of The Chinese Institute of Engineers,
Volume 30, No. 7. Transactions of the Chinese Institute of Engineers, Series A. Special Issue: Power Electronics, November
2007, pp. 1277 - 1286; In English; See also 20080021369
Contract(s)/Grant(s): NSC 93-2622-E-212-018-CC3; Copyright; Avail.: Other Sources

In order to use renewable energy effectively, a multiple-input multiple-output power converter using the Flyback structure
is developed in this paper. In this design. line power, solar energy, and a battery are used as input power sources. The output
provides power to different loads and to charge a battery also. In the usua situation, the solar energy is used as the primary
source. If the solar energy is insufficient, then the reserved energy in the battery is used to supply the loads. When both the
battery and solar energy are insufficient, the system model switches to the power grid for supplying loads. This development
uses a transformer together with a single chip controller to control the input activation and output feedback control. With the
single chip controller, one transformer can achieved multiple-input to multiple-output functions which significantly reduce the
volume and weight of the entire system, thereby achieving the goa of its being light, thin. short and small.
Author
Controllers; MIMO (Control Systems); Solar Energy; Control Systems Design; Automatic Control; Electric Control

20080021375 Naval University of Gdynia, Gdynia, Poland
Predictive Control of Three-Phase PWM Rectifier with Active Filtering
Wojciechowski, Daniel; Journal of The Chinese Institute of Engineers, Volume 30, No. 7. Transactions of the Chinese Institute
of Engineers, SeriesA. Specia Issue: Power Electronics, November 2007, pp. 1187-1195; In English; See also 20080021369;
Original contains black and white illustrations; Copyright; Avail.: Other Sources

The paper discusses an AC voltages sensorless predictive control system of Three-phase Pulse-Width Modulator (PWM)
rectifier with active filtering. The proposed control system was designed to maximize active filtering effectiveness in a steady
state. Grid currents are controlled by using a model based predictive controller. Set grid currents are calculated by using a
predictive algorithm based on instantaneous powers theory. In both algorithms the grid voltage is required, which isin general
distorted and unbalanced. For this purpose, a novel estimator and predictor of grid voltage is applied. DC voltage control is
realized by the nonlinear structure of the variable gain Pl controller. It assures fast control in transient states during changes
of DC load as well as low gain in steady state oscillations of DC voltage related to active filtering. Simulations and
experimental results that are presented in the paper confirm very precise, effective and grid voltage distortion independent
parallel active filtering capabilities for the proposed control system.
Author
Modulators; Pulse Duration; Rectifiers; Active Control; Power Efficiency

69



20080021376 Zielona Gora Univ., Zielona Gora, Poland
A Probabilistic Approach to Optimizing Power Rating of Interline Power Flow Controllers in Distributed Generation
Power Systems
Benysek, Grzegorz; Journal of The Chinese Institute of Engineers, Volume 30, No. 7. Transactions of the Chinese Institute
of Engineers, Series A. Special Issue: Power Electronics; November 2007, pp. 1213 - 1221; In English; See also
20080021369; Original contains black and white illustrations; Copyright; Avail.: Other Sources

High-power electronic converter topologies, in such forms as Unified Power Flow Controllers (UPFC), Static
Compensators (STATCOM) and Interline Power Flow Controllers (IPFC), have been used to enhance and optimize the use
of transmission facilities, under the concept of a flexible ac transmission system (FACTS). In Europe. the anticipated
proliferation of distributed-generation (DG) in the near future, driven by governmenta initiatives and the European
Commission’s Framework Programs. has prompted new interests in the reliability and economy of power delivery and
interconnection at the lower sub-station level of 15kV. This paper investigates the use of IPFC, which are dc/ac converters
linked by common DC terminals, in a DG-power system from an economy perspective. By using a probabilistic approach, it
can he shown that the power ratings of parallel active power filters used in the IPFC are considerably reduced from those of
the deterministic approach, when reliability is not compromised. Analytical predications, and experimental measurements at
a 15kV substation fed by a number of wind generators, confirm the validity of the proposed approach.
Author
Alternating Current; Controllers; Inverted Converters (DC to AC); Ratings; Current Regulators

20080021377 National Chung-Cheng Univ., Ming-Hsiung Chin Yi, Taiwan, Province of China
A Parallel-APF System with Current Sharing Controller and Load-Path Control Center to Improve Dynamic Response
and Achieve Weighting Current Distribution
Nien, Hung-Shou; Wu, Tsai-Fu; Tsai, Jiun-Ren; Journal of The Chinese Institute of Engineers, Volume 30, No. 7. Transactions
of the Chinese Institute of Engineers, Series A. Special Issue: Power Electronics, November 2007, pp. 1167 - 1176; In
English; See also 20080021369; Origina contains black and white illustrations; Copyright; Avail.: Other Sources

This paper presents design and implementation of a paralleled active power filter (APF) system with current sharing
controller (CSC) and load-path control center (LPCC). This system can filter harmonic currents, compensate reactive power
and improve power factor. In the system, each APF module is directly tied to the load. source and buses, and there is no
communication between modules. Through CSC and LPCC, the modules can share the total reactive and harmonic currents
of the load according to their power ratings. With the proposed control scheme, power capacity of the system can be readily
and flexibly expanded. Since there is no communication between modules, system expandability and flexibility will increase,
and a hot-swap feature can be readily achieved. Simulation and experimenta results have verified the feasibility and
performance of the proposed parallel-APF system.
Author
Controllers; Current Distribution; Dynamic Response; Active Control; Electric Switches; Electric Current

20080021378 Virginia Polytechnic Inst. and State Univ., Blacksburg, VA, USA
A Versatile Three-Phase DC-DC Converter Circuit for Fuel Cell Applications
Lai, Jh-Sheng; Moon, Seung-Ryul; Kim, Raeyoung; Lin, Feng-Yuan; Liu, Yu-Hsuan; Lin, Ming-Hsien; Journa of The
Chinese Institute of Engineers, Volume 30, No. 7. Transactions of the Chinese Institute of Engineers, Series A. Specia |ssue:
Power Electronics, November 2007, pp. 1145 - 1152; In English; See also 20080021369; Original contains black and white
illustrations; Copyright; Avail.: Other Sources

Multiphase dc-dc converters allow current sharing among phases and high-frequency ripple cancellation and are very
desirable for low-voltage high-power fuel cell applications. In this paper, a versatile three-phase dc-dc converter circuit as a
building block is proposed for different output voltage levels including non-isolated 48 V for telecom and isolated 400 V for
subsequent stage dc-ac inverter- applications. For either type of application, the proposed three-phase converter circuit is
controlled by the same complementary gating control that allows synchronous rectification for the non-isolated version and
zero-voltage soft switching for the isolated version. Two sets of 5-kW converters have been built and tested with a fuel cell
simulator. Experimental results are given to show the superiority of the efficiency performance in two different applications.
Author
Electric Potential; Fuel Cells; Voltage Converters (DC to DC)
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20080021379 Southern Taiwan Univ. of Technology, Tainan, Taiwan, Province of China
FPGA Realization of Adaptive Speed Control IC for PMSM Drive
Kung, Ying-Shieh; Wang, Ming-Shyan; Chuang, Chun-Ling; Huang, Chung-Chun; Journal of The Chinese Institute of
Engineers, Volume 30, No. 7. Transactions of the Chinese Institute of Engineers, Series A. Special Issue: Power Electronics;
November 2007, pp. 1237 - 1249; In English; See also 20080021369; Original contains black and white illustrations;
Copyright; Avail.: Other Sources

This paper presents an adaptive speed control IC for usein aPMSM (Permanent Magnet Synchronous Motor) drive based
on FPGA (Field Programmable Gate Array) technology. Firstly, PMSM is mathematics modelled and the vector control
scheme 1s introduced in the current loop of the PMSM drive. Secondly, to increase the performance of the PMSM drive, an
AFC (Adaptive Fuzzy Controller) constructed by afuzzy basis function and a parameter adjustable mechanism is derived and
applied to the speed loop of a PMSM drive to cope with the effect of the system dynamic uncertainty and external load.
Thirdly, a proposed adaptive speed control |C based on the FPGA is employed to realize the aforementioned current vector
controller and adaptive speed controller of PMSM drive. In addition, a FSMD (Finite State Machine with a Datapath) is
presented to model the overall AFC algorithm. As a result, a fully digital controller, including the AFC, the current vector
scheme, SVPWM (Space Vector Pulse Width Modulation) generation, coordinate transformation and QEP (Quadrature
Encoder Pulse) detection, for PMSM drive can be realized within a single FPGA chip. Finally. an experimental system is set
up and some experimental results are demonstrated.
Author
Adaptive Control; Controllers; Field-Programmable Gate Arrays, Permanent Magnets, Synchronous Motors; Control
Systems Design

20080021380 National Central Univ., Chung-Li, Taiwan, Province of China
Self-Constructing Sugeno Type Adaptive Fuzzy Neural Network for Two-Axis Motion Control System
Lin, Faa-Jeng; Chou, Po-Huan; Journal of The Chinese Institute of Engineers, Volume 30, No. 7. Transactions of the Chinese
Institute of Engineers, Series A. Specia Issue: Power Electronics; November 2007, pp. 1153 - 1166; In English; See also
20080021369; Original contains black and white illustrations
Contract(s)/Grant(s): NSC 95-2221-E-259-042-MY 3; Copyright; Avail.: Other Sources

A self-constructing Sugeno type adaptive fuzzy neural network (SAFNN) control system is proposed in this study for the
contour tracking control of atwo-axis motion control system. The adopted two-axis motion control system is composed of two
permanent magnet linear synchronous motors (PMLSMs). The proposed SAFNN combines the merits of a self-constructing
fuzzy neural network (SCFNN) and a TSK-type fuzzy inference mechanism. Moreover, the structure and the parameter
learning phases are performed concurrently and on line in the SAFNN. The structure learning is based on the partition of input
space, and the parameter learning is based on the supervised gradient descent method using a delta adaptation law.
Furthermore, the proposed control algorithms are implemented in a TMS320C32 DSP-based control computer. From the
simulated and experimental results, the contour tracking performance of the two-axis motion control system is significantly
improved and robustness can be obtained as well using the proposed SAFNN control system.
Author
Network Control; Neural Nets, Synchronous Motors; Computer Networks, Fuzzy Systems

20080021381 National Taiwan Univ., Taipei, Taiwan, Province of China
Evaluation of Various Adaptive Voltage Positioning (AVP) Schemes for Computer Power Sources
Chen, Dan; Lee, Martin; Chen, Ching-Jan; Journal of The Chinese Institute of Engineers, Volume 30, No. 7. Transactions of
the Chinese Institute of Engineers, Series A. Special Issue: Power Electronics; November 2007, pp. 1137 - 1143; In English;
See also 20080021369; Original contains black and white illustrations
Contract(s)/Grant(s): NSC 94-2213-E-002-122; Copyright; Avail.: Other Sources

The latest computer CPUs require the use of DC power converters with AVP. Three commonly-used AV P control schemes
were compared using small-signal loop gain analysis. From the comparison results emerges the fourth scheme proposed
recently: the Native current-mode AVP scheme (NAVP). NAVP provides inherent phase current balancing. cycle-to-cycle
protection, large stability margin. good line regulation, and constant output impedance. It compares favorably against the other
three schemes.
Author
Electric Potential; Power Converters; Power Supply Circuits, Electric Power Supplies
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20080021382 Southern Taiwan Univ. of Technology, Tainan, Taiwan, Province of China
Self-Load Bank Burn-In Test with Voltage-Controlled Regulator for Three-Phase Induction Motor Drives
Chu, Ching-Lung; Chan, Hsiao-Yen; Journa of The Chinese Institute of Engineers, Volume 30, No. 7. Transactions of the
Chinese Institute of Engineers, SeriesA. Special Issue: Power Electronics; November 2007, pp. 1267 - 1276; In English; See
also 20080021369; Original contains black and white illustrations
Contract(s)/Grant(s): NSC 94-2213-E-218-031; Copyright; Avail.: Other Sources

In order to save energy and reduce the test costs for motor drives, this paper proposes a novel self-load bank that uses
a circulating current method to perform the burn-in test on three-phase induction motor drives. The voltage-controlled
regulator is operated in parallel with the tested unit and controls the tested output current in a manner similar to the operation
characteristics of an induction motor load. The tested output current controlled by the regulator simply recycles between the
input and output terminals of the tested unit, and does not feed back to the utility system. The rated capacity of the
voltage-controlled regulator of this proposed burn-in test system is smaller than that of the tested unit. This proposed burn-in
testing system will result in a frequency difference between the tested unit and the utility system. Experimental results show
that by using a directly connected RL or motor load, the energy saved in the burn-in test is approximately 80% of that lost
by the conventional method.
Author
Burn-In; Induction Motors; Voltage Regulators; Electric Power Supplies

20080021383 National Cheng Kung Univ., Tainan, Taiwan, Province of China
A Novel Single-Stage Parallel High Power Factor Correction AC/DC Flyback Converter: Dynamics and Control
Lin, Jong-Lick; Huang, Shuo-Kuo; Hsieh, Jen-Cheng; Journal of The Chinese Institute of Engineers, Volume 30, No. 7.
Transactions of the Chinese Institute of Engineers, Series A. Special Issue: Power Electronics, November 2007, pp. 1223 -
1235; In English; See also 20080021369; Origina contains black and white illustrations
Contract(s)/Grant(s): NSC 95-2221-E0006-461; Copyright; Avail.: Other Sources

Based on the structure of parallel power factor correction, a novel single-stage parallel high power factor correction
AC/DC flyback converter is proposed in this paper. By use of a transformer with a tertiary winding, the novel converter
inherently possesses a high power factor. It has low voltage stress across the bulk capacitor at light loads. In this paper, the
operation principle of the proposed converter is analyzed, and then the AC small-signa mathematical model is derived by
averaging method. Pl and sliding mode controllers are designed to achieve output voltage regulation on the basis of the derived
model. The experimental measurements are provided to verify the accuracy of the theoretical analysis. It is shown that both
controllers can regulate the output voltage under line and load variations. The inherent capacity for high power factor
correction of the overall system is still maintained.
Author
Alternating Current; Control Systems Design; Dynamic Control; Current Converters (AC to DC); Power Factor Controllers;
Current Regulators

20080021395 Army Research Lab., Adelphi, MD USA

Thermal Simulation of Four Die-Attach Materials

Ovrebo, Gregory K; Jan 2008; 18 pp.; In English; Original contains color illustrations

Report No.(s): AD-A477372; ARL-MR-0686; No Copyright; Avail.: Defense Technical Information Center (DTIC)

We performed a time-dependent simulation of thermal transfer in a circuit board, comparing the effects of using four
different die-attach materials with high-power silicon carbide diodes. This simulation attempted to reproduce the results of a
laboratory experiment in which thermal measurements were made of circuit boards under a time-varying load.

DTIC
Dies; Electrical Resistivity; Smulation; Thermal Simulation; Thermodynamic Properties

20080021489 Park, Vaughan and Fleming, LLP, Davis, CA, USA
Floating Input Amplifier for Capacitively Coupled Communication
Drost, R. J.,, Inventor; Ho, R., Inventor; Sutherland, 1. E., Inventor; 28 Jun 04; 17 pp.; In English
Contract(s)/Grant(s): NBCH020055
Patent Info.: Filed Filed 28 Jun 04; US-Patent-Appl-SN-10-879-606
Report No.(s): PB2007-110134; No Copyright; Avail.: CASI: A03, Hardcopy
One embodiment of the present invention provides a capacitively-coupled receiver amplifier that has an input with no DC
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coupling. A DC voltage is programmed on the input. During programming, a transmitter is held at a voltage at a midpoint
between a voltage that represents alogical ‘1’ and a voltage that represents alogical ‘0’ and the input voltage of the receiver
amplifier is programmed to be substantially the switching-threshold voltage for the receiver amplifier. Then, during normal
data communication, the transmitter drives high and low electrical signals that are coupled to the receiver amplifier. Since the
input of the receiver amplifier has been substantially set to the DC voltage, the receiver amplifier need not control the DC
voltage of the input for each transition in the electrical signals.

NTIS

Floating; Patent Applications; Amplifiers; Telecommunication

20080021490 Honeywell International, Inc., Morristown, NJ, USA
Novel Conductor Geometry for Electronic Circuits Fabricated on Flexible Substrates
Roush, J. A., Inventor; Schmidt, J. F., Inventor; Dood, S. R., Inventor; 16 Jun 04; 12 pp.; In English
Contract(s)/Grant(s): MDA972-00-C-0005
Patent Info.: Filed Filed 16 Jun 04; US-Patent-Appl-SN-10-869-404
Report No.(s): PB2007-110133; No Copyright; Avail.: CASI: A03, Hardcopy
A flexible conductor formed on a flexible substrate. In one embodiment, a semiconductor device is disclosed. The
semiconductor device comprises a periodic structure of islands and at least one conductor. The at least one conductor
comprises a series of repeating geometric features affixed to the periodic structure of islands. The geometric features of the
conductor are adapted to stretch the conductor rather than break the conductor when the substrate is bent.
NTIS
Circuits, Conductors; Fabrication; Patent Applications;, Substrates

20080021491 Hall [David R.], Provo, UT, USA
Downhole Transmission System. PAT-APPL-10-878-146
Hal, D. R., Inventor; Hall, T., Inventor; 28 Jun 04; 19 pp.; In English
Contract(s)/Grant(s): DE-FC26-01 NT41229
Patent Info.: Filed Filed 28 Jun 04; US-Patent-Appl-SN-10-878-146
Report No.(s): PB2007-110130; No Copyright; Avail.: CASI: A03, Hardcopy

A transmission system in a downhole component comprises a data transmission element in both ends of the downhole
component. Each data transmission element houses an electrically conducting coil ina MCEI circular trough. The electrically
conducting coil comprises at least two generally fractional loops. In the preferred embodiment, the transmission elements are
connected by an electrical conductor. Preferably, the electrical conductor is a coaxial cable. Preferably, the MCEI trough
comprises ferrite. In the preferred embodiment, the fractional loops are connected by a connecting cable. In one aspect of the
present invention, the connecting cable is a pair of twisted wires. In one embodiment the connecting cable is a shielded pair
of twisted wires. In another aspect of the present invention, the connecting cable is a coaxia cable. The connecting cable may
be disposed outside of the MCEI circular trough.
NTIS
Data Transmission; Patent Applications

20080021492 Hall [David R.], Provo, UT, USA
Downhole Transmission System. PAT-APPL-10-878-193
Hal, D. R., Inventor; Fox, J., Inventor; 28 Jun 04; 23 pp.; In English
Contract(s)/Grant(s): DE-FC26-01 NT41229
Patent Info.: Filed Filed 28 Jun 04; US-Patent-Appl-SN-10-878-193
Report No.(s): PB2007-110129; No Copyright; Avail.: CASI: A03, Hardcopy

A transmission system in a downhole component comprises a data transmission element in both ends of the downhole
component. Each data transmission element houses an electrically conducting coil in a MCEI circular trough. An electrical
conductor connects both the transmission elements. The electrical conductor comprises at least three electrically conductive
elementsinsulated from each other. In the preferred embodiment the electrical conductor comprises an electrically conducting
outer shield, an electrically conducting inner shield and an electrical conducting core. In some embodiments of the present
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invention, the electrical conductor comprises an electrically insulating jacket. In other embodiments, the electrical conductor
comprises a pair of twisted wires. In some embodiments, the electrical conductor comprises semi-conductive material.
NTIS

Data Transmission; Patent Applications

20080021574 Hall (David R.), Provo, UT, USA
Downhole Transmission System Comprising a Coaxial Capacitor
Hal, D. R,, Inventor; Pixton, D. S., Inventor; Johnson, M. L., Inventor; Bartholomew, D. B., Inventor; Hall, T., Inventor; 28
Jun 04; 27 pp.; In English
Contract(s)/Grant(s): DE-FC26-01NT41229
Patent Info.: Filed Filed 28 Jun 04; US-Patent-Appl-SN-11-878-242
Report No.(s): PB2007-110128; No Copyright; Avail.: CASI: A03, Hardcopy

A transmission system in a downhole component comprises a plurality of data transmission elements. A coaxia cable
having an inner conductor and an outer conductor is disposed within a passage in the downhole component such that at least
one capacitor is disposed in the passage and having a first terminal coupled to the inner conductor and a second terminal
coupled to the outer conductor. Preferably the transmission element comprises an electrically conducting coil. Preferably,
within the passage a connector is adapted to electrically connect the inner conductor of the coaxial cable and the lead wire.
The coaxia capacitor may be disposed between and in electrically communication with the connector and the passage. In
another embodiment a connector is adapted to electrical connect a first and a second portion of the inner conductor of the
coaxial cable and a coaxial capacitor isin electrical communication with the connector and the passage.
NTIS
Capacitors; Data Transmission; Coaxial Cables; Electronic Equipment

20080021736 Intelliserv, Inc., Houston, TX, USA
Loaded Transducer for Downhole Drilling Components
Hal, D. R., Inventor; Fox, J., Inventor; Daly, J. E., Inventor; 29 Aug. 05; 14 pp.; In English
Contract(s)/Grant(s): DE-FC26-01NT41229
Patent Info.: Filed Filed 29 Aug. 05; US-Patent-Appl-SN-11-162-103
Report No.(s): PB2007-110137; No Copyright; Avail.: CASI: A03, Hardcopy

A system for transmitting information between downhole components has a first downhole component with a first mating
surface and a second downhole component having a second mating surface configured to substantially mate with the first
mating surface. The system also has a first transmission element with a first communicating surface and is mounted within
a recess in the first mating surface. The first transmission element also has an angled surface. The recess has a side with
multiple slopes for interacting with the angled surface, each slope exerting a different spring force on the first transmission
element. A second transmission element has a second communicating surface mounted proximate the second mating surface
and adapted to communicate with the first communicating surface.
NTIS
Drilling; Patent Applications; Transducers

20080021743 UT Battelle, LLC, Oak Ridge, TN, USA
Method of Making Cascaded Die Mountings with Springs-Loaded Contact-Bond Options
Hsu, J. S, Inventor; Adams, D. J,, Inventor; Su, G. J., Inventor; Marlino, L. D., Inventor; Ayers, C. W., Inventor; 29 Apr. 05;
13 pp.; In English
Contract(s)/Grant(s): DE-AC05-O00R22725
Patent Info.: Filed Filed 29 Apr. 05; US-Patent-Appl-SN-11-119-328
Report No.(s): PB2007-111070; No Copyright; Avail.: CASI: A03, Hardcopy

A cascaded die mounting device and method using spring contacts for die attachment, with or without metallic bonds
between the contacts and the dies, is disclosed. One embodiment is for the direct refrigerant cooling of an inverter/converter
carrying higher power levels than most of the low power circuits previously taught, and does not require using a heat sink.
NTIS
Dies, Integrated Circuits; Joints (Junctions); Patent Applications; Mounting
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20080021744  Williams (Hovey), LLP, Kansas City, MO, USA
Method of Creating Multi-Layered Monolithic Circuit Structure Containing Integral Buried and Trimmed Compo-
nents
Blazek, R. J., Inventor; Barner, G. E., Inventor; Bandler, S. W., Inventor; Eubank, E., Inventor; Uribe, F., Inventor; 17 Mar.
04; 6 pp.; In English
Contract(s)/Grant(s): DE-AC04-01AL 66850
Patent Info.: Filed Filed 17 Mar. 04; US-Patent-Appl-SN-10-802-203
Report No.(s): PB2007-111069; No Copyright; Avail.: CASI: A02, Hardcopy

A method of creating a multi-layered monoalithic circuit structure wherein individual layers of standard aluminathick film
ceramic substrate and the resistors, inductors, capacitors, and other circuit componentry printed thereon are fired, and the
circuit componentry trimmed or otherwise adjusted to achieve adesired degree of precision prior to combining the layers with
a thick film glass bonding agent to form the monalithic structure.
NTIS
Integrated Circuits;, Fabrication

20080021769 Stanford Linear Accelerator Center, CA, USA

Gate Drive for High Speed, High Power IGBTs

Nguyen, M. N.; Cassel, R. L.; deLamare, J. E.; Pappas, G. C.; January 2007; 4 pp.; In English

Contract(s)/Grant(s): DE-AC02-76SF00515

Report No.(s): DE2007-908994; SLAC-PUB-12591; No Copyright; Avail.: National Technical Information Service (NTIS)
A new gate drive for high-voltage, high-power IGBTSs has been developed for the SLAC NLC (Next Linear Collider)

Solid State Induction Modulator. This paper describes the design and implementation of a driver that allows an IGBT module

rated at 800A/3300V to switch up to 3000A at 2200V in 3mS with a rate of current rise of more than 10000A/mS, while still

being short circuit protected. Issues regarding fast turn on, high de-saturation voltage detection, and low short circuit peak

current will be presented. A novel approach is also used to counter the effect of unequal current sharing between parallel chips

inside most high-power IGBT modules. It effectively reduces the collector-emitter peak current, and thus protects the IGBT

from being destroyed during soft short circuit conditions at high di/dt.

NTIS

Bipolar Transistors, Gates (Circuits); High Speed

20080021795 California Univ., Berkeley, CA, USA
Disposal of Hazardous Cathode Ray Tube Waste, Using a Biopolymer Modified Concrete System
Kim, D., Inventor; Yen, T. F, Inventor; 27 Apr 05; 14 pp.; In English
Contract(s)/Grant(s): DE-AC26-01NT41307
Patent Info.: Filed Filed 27 Apr 05; US-Patent-Appl-SN-11-117-070
Report No.(s): PB2007-109178; No Copyright; Avail.: CASI: A03, Hardcopy

A structural material formed of concrete-like substances which includes lead-including sand embedded within the
structural material. One aspect bind the lead-containing sand using the biopolymer and/or a cross-linking agent. The
biopolymers can be Xanthan gum, guar gum, and/or Chitosan. Different materials can be used for the cross-linking agent
including boric acid. The materials cause the lead to be bound within a matrix within the structure, and prevent the lead from
leaching out.
NTIS
Biopolymers; Cathode Ray Tubes, Concretes; Hazardous Wastes

20080021796 National Renewable Energy Lab., Golden, CO USA
Zno/cu(inga)se2 Solar Cells Prepared by Vapor Phase zn Doping
Ramanathan, K., Inventor; Hasoon, F. S., Inventor; Asher, S. E., Inventor; Dolan, J., Inventor; Keane, J. C., Inventor; 3 Sep
03; 16 pp.; In English
Contract(s)/Grant(s): DE-AC3699G010093
Patent Info.: Filed Filed 3 Sep 03; US-Patent-Appl-SN-10-534-217
Report No.(s): PB2007-109179; No Copyright; Avail.: CASI: A03, Hardcopy
A process for making a thin film ZnO/Cu(InGa)Se sub 2 solar cell without depositing a buffer layer and by Zn doping
from a vapor phase, comprising: depositing Cu(InGa)Se sub 2 layer on a metal back contact deposited on a glass substrate;
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heating the Cu(InGa)Se sub 2 layer on the metal back contact on the glass substrate to a temperature range between about 100
C. to about 250 C.; subjecting the heated layer of Cu(InGa)Se sub 2 to an evaporant species from a Zn compound; and sputter
depositing ZnO on the Zn compound evaporant species treated layer of Cu(InGa)Se sub 2.

NTIS

Additives, Solar Cells; Thin Films; Vapor Phases

20080021886 Delaware Univ., Newark, DE USA
Optoelectronic Circuits Using 2D and 3D Self-Collimation Photonic Crystals
Prather, Dennis W; Jul 2007; 50 pp.; In English
Contract(s)/Grant(s): FA9550-04-1-0412
Report No.(s): AD-A477786; No Copyright; Avail.: Defense Technical Information Center (DTIC)
ONLINE: http://hdl.handle.net/100.2/ADA477786

In our effort to develop and demonstrate the design, fabrication, and experimental characterization of self-collimation
photonic crystal devices (SCPhCs) in both 2D and 3D structures, we identified various tasks and goals towards achieving the
proposed applications. Two-dimensional self collimation photonic crystal structures will be used for in-plane optical signal
distribution and routing while three-dimensional structures will be used for out-plane signal distribution, to provide
high-density optically interconnected optoel ectronic PhC circuits to distribute the optical signal between various circuits and
in different angles. As previously proposed we intend to fabricate 2D structures using I11-V materials and 3D structures using
Silicon, and later use flip-chip bonding to construct our optoelectronic circuit. Hence, In this phase we develop and refine
111-V lithography and etching processes, including ebeam and UV interferometric lithography, ICP etching, and Oxidation
followed by HF undercut. We will also develop suitable growth techniques to obtain GaAs/AlGaAs layered structures for
suspended PhC Devices.
DTIC
Circuits, Collimation; Crystals, Electro-Optics; Integrated Circuits

20080021890 Rutgers - The State Univ., Piscataway, NJ USA
1677V, 5.7 mohm.cm2 4H-SiC Bipolar Junction Transistors
Zhang, Jiahui; Alexandrov, Petre; Zhao, Jian H; Burke, Terry; Nov 10, 2004; 14 pp.; In English
Contract(s)/Grant(s): DAAEQ7-02-C-L050
Report No.(s): AD-A477801; No Copyright; Avail.: Defense Technical Information Center (DTIC)
ONLINE: http://hdl.handle.net/100.2/ADA477801

This paper reports the development of high power 4H-SiC bipolar junction transistors (BJT) with both high blocking
voltage and low specific on-resistance (Rsp_on). A single BJT cell with an active area of 0.61 mm(2) blocks up to Vceo = 1677
V and conducts up to 3.2 A (Jc=525 A/cm?2) at a forward voltage drop of V(CE) = 3.0V, corresponding to a Rsp, on of 5.7
mOmega.cm2. In 4H-SiC BJT research, this BJT set a record high value of V(BR)2 / R(SP)_ON of 500 MW/cm(2).
DTIC
Bipolar Transistors; Junction Transistors; Slicon Carbides

20080022041 Colorado State Univ., Fort Collins, CO USA

Electronically Induced Redox Barriers for Treatment of Groundwater: Cost & Performance Report
Sale, Tom; Gilbert, David; Oct 2006; 44 pp.; In English; Original contains color illustrations

Report No.(s): AD-A478033; No Copyright; Avail.: Defense Technical Information Center (DTIC)

Given success with a demonstration, there is an opportunity for a full-scale e-barrier that could replace an existing
high-cost pump-and-treat system. In summary, data presented in this report describes substantive progress in demonstrating
a new technology for managing contaminated groundwater at DoD facilities. At present, it is not clear that either cost or
efficacy results will drive near-term widespread use of the technology for chlorinated ethenes. On the other hand, the
technology holds promise for energetic compounds in groundwater. Our hope is that success with energetic compounds will
lead to further refinement and broad use of the technology. The concept of an e-barrier is that a panel of closely spaced
permeable electrodes is installed in a trench that intercepts a plume of contaminated groundwater. Application of an electrical
potential to the electrodes imposes oxidizing conditions at the positive electrode and reducing conditions at the negative
electrode. Using electrodes to deliver and recover electrons, thermodynamic conditions are shifted to drive transformation of
target compounds to nontoxic products.

DTIC
Costs; Decontamination; Ground Water; Oxidation-Reduction Reactions; Technology Transfer
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20080022060 Army Research Development and Engineering Command, Warren, M1 USA

A Fuzzy System for Fault Diagnostics in Power Electronics Based Brake-by-Wire System

Murphey, Yi L; Masrur, Abul; Chen, ZhiHang; Zhang, BaiFang; May 31, 2005; 7 pp.; In English; Original contains color
illustrations

Report No.(s): AD-A478113; No Copyright; Avail.: Defense Technical Information Center (DTIC)

This paper presents a structured fuzzy system for fault diagnostics in a brake-by-wire system. Our focus is on the power
electronics switches within a electrical motor. We have developed a simulated model of brake-by-wire system to generate
current and voltage signals under the normal condition and six faulty conditions in the power electronics circuit. Our
experiments show that the proposed fuzzy diagnostic system is effective in accurately predicting faults as well as the location
of faults.

DTIC
Diagnosis; Electric Switches; Electronic Equipment; Fuzzy Systems; Wire

20080022067 Duke Univ., Durham, NC USA
Experimental Control of a Fast Chaotic Time-Delay Opto-Electronic Device
Blakely, Jonathan N; Jan 2003; 148 pp.; In English
Report No.(s): AD-A478153; DAAD19-02-1-0223; No Copyright; Avail.: Defense Technical Information Center (DTIC)
The focus of this thesis is the experimental investigation of the dynamics and control of a new type of fast chaotic
opto-electronic device: an active interferometer with electronic bandpass filtered delayed feedback displaying chaotic
oscillations with afundamental frequency as high as 100 MHz. To stabilize the system, | introduce a delayed feedback control
suitable for fast time-delay systems. The new opto-electronic device consists of a semiconductor laser, a Mach-Zehnder
interferometer, and an electronic feedback loop. Both the nonlinearity and the timescale of the oscillations are easily
manipulated experimentally. The system displays a route to chaos that begins with a Hopf bifurcation from a steady state to
a periodic oscillation at the so-called fundamental frequency. Further bifurcations give rise to a chaotic regime with a broad,
flattened power spectrum. | develop a mathematical model of the device that shows very good agreement with the observed
dynamics. To control chaos, | introduced modification of a well known control approach called time-delay
autosynchronization (TDAS) in which the control perturbation is formed by comparing the current value of a system variable
to its value at atime in the past equal to the period of the orbit to be stabilized. The current state of a time-delay dynamical
system retains a memory of the state of the system one feedback delay timein the past. As aresult, the past state of the system
can be used to predict the current state. In order to take advantage of this effect, the new control method forms a perturbation
according to the TDAS scheme but delays actuation of the control perturbation by a time equal to the feedback delay time
of the system to be controlled. This effectively sets the control-loop latency equal to the feedback delay time of the
uncontrolled system.
DTIC
Chaos; Control; Electro-Optics, Feedback; Time Lag

20080022196 Jet Propulsion Lab., California Inst. of Tech., Pasadena, CA, USA
Quasi Real Time Data Analysis for Air Quality Monitoring with an Electronic Nose
Zhou, Hanying; Shevade, Abhijit V.; Pelletier, Christine C.; Homer, Margie L.; Ryan, M. Amy; May 24, 2006; 69 pp.; In
English; Interface 2006, 24-27 May 2006, Pasadena, CA, USA; Origina contains color and black and white illustrations;
Copyright; Avail.: Other Sources
ONLINE: http://hdl.handle.net/2014/40799

Cabin Air Quality Monitoring: A) Functions;, 1) Incident monitor for targeted contaminants exceeding targeted
concentrations. ldentify and quantify. 2) Monitor for presence of compounds associated with fires or overheating electronics.
3) Monitor clean-up process. B) Characteristics; 1) Low mass, low power device. 2) Requires little crew time for maintenance
and calibration. 3) Detects, identifies and quantifies selected chemical species at or below 24 hour SMAC.
Derived from text
Air Quality; Contaminants, Maintenance; Real Time Operation; Calibrating

20080022260 Duke Univ., Durham, NC USA
Time-Delay Systems with Band-Limited Feedback
Iling, Lucas; Blakely, J N; Gauthier, Daniel J; Aug 2005; 10 pp.; In English; Original contains color illustrations
Report No.(s): AD-A478111; No Copyright; Avail.: Defense Technical Information Center (DTIC)
Fast nonlinear devices with time-delayed feedback, developed for applications such as communications and ranging,
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typicaly include components that are AC-coupled, i.e. components that block zero frequencies. As an example of such a
system, we describe a new opto-electronic device with band-limited feedback that uses a Mach-Zehnder interferometer as
passive nonlinearity and a semiconductor laser as a current-to-optical-frequency converter. Our implementation of the device
produces oscillations in the frequency range of tens to hundreds of MHz. We observe periodic oscillations created through a
Hopf bifurcation as well as quasiperiodic and high dimensional chaotic oscillations. Motivated by the experimental results,
we investigate the steady-state solution and it’s bifurcations in time-delay systems with band-limited feedback and arbitrary
nonlinearity. We show that the steady state loses stability, generically, through a Hopf bifurcation, which can be either
supercritical or subcritical. Asaresult of thisinvestigation, we find that band-limited feedback introduces practical advantages,
such as the ability to control the characteristic time-scale of the dynamics, and that it introduces differences to Ikeda-type
systems already at the level of steady-state bifurcations, e.g. bifurcations exist in which limit cycles are created with periods
other than the fundamental ‘period-2' mode found in Ikeda-type systems.

DTIC

Electro-Optics; Feedback; Time Lag

34
FLUID MECHANICS AND THERMODYNAMICS

Includes fluid dynamics and kinematics and all forms of heat transfer; boundary layer flow; hydrodynamics; hydraulics; fluidics; mass
transfer and ablation cooling. For related information see also 02 Aerodynamics.

20080021798 State Univ. of New York, Stony Brook, NY, USA; Brookhaven National Lab., Upton, NY USA
Modeling and Simulation of Fluid Mixing for Laser Experiments and Supernova (May 1, 2006-April 30, 2007)
Glimm, J.; Li, X.; Zhang, Y.; May 23, 2007; 7 pp.; In English
Contract(s)/Grant(s): DEFGS206NA 26208
Report No.(s): DE2007-907765; No Copyright; Avail.: Department of Energy Information Bridge

The three year plan for this project is to develop novel theories and advanced simulation methods leading to a systematic
understanding of turbulent mixing. A primary focusisthe comparison of simulation models (both Direct Numerical Simulation
and subgrid averaged models) to experiments. The comprehension and reduction of experimental and simulation data are
central goals of this proposal. We will model 2D and 3D perturbations of planar interfaces. We will compare these tests with
models derived from averaged equations (our own and those of others). As a second focus, we will develop physics based
subgrid simulation models of diffusion across an interface, with physical but no numerical mass diffusion. We will conduct
analytic studies of mix, in support of these objectives. Advanced issues, including multiple layers and reshock, will be
considered.
NTIS
High Energy Interactions; Lasers, Smulation; Supernovae; Turbulent Mixing

20080022027 Science Applications International Corp., Abingdon, MD USA

Evaporation into Couette Flow

Danberg, James E; Jan 2008; 34 pp.; In English; Original contains color illustrations
Contract(s)/Grant(s): DAAD13-03-D-0017

Report No.(s): AD-A477975; No Copyright; Avail.: Defense Technical Information Center (DTIC)

The equation governing the evaporation from amicroliter droplet of achemica warfare agent into Couette flow is derived
using an integral method. It is assumed that the evaporation from a small drop is controlled by the linear velocity distribution
in the near wall region of a laminar or turbulent atmospheric boundary layer. The result is presented in terms of
nondimensional parameters. Sherwood (Sh) number as afunction of Reynolds (Re) number to the 2/3 power, and Schmidt (Sc)
number to the 1/3 power with a 0.852 constant of proportionality. These results are confirmed using a Crank-Nicolson implicit
solution of the diffusion equation. In addition to agreement between the integral and numerical results for the diffusion rate,
good agreement is a so obtained in the computed concentration distributions with the profiles assumed in theintegral analysis.
Evaporation rate predictions are compared to evaporation rate measurements of HD droplets on a glass surface obtained in
the U.S. Army Edgewood Chemical Biological Center 5-cm wind tunnels. The average slope of the Sh number data versus
the Re number Sc number parameter is 0.98, which exceeds the theoretical results by 13%, but the prediction falls within two
standard deviations of + or -17%.

DTIC
Couette Flow; Evaporation; Integral Equations
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20080022257 Army Engineer Research and Development Center, Vicksburg, MS USA
Physical Model Study of Wave Action in New Thomsen Harbor, Sitka, Alaska
Hughes, Steven A; Cohen, Julie; Acuff, Hugh F; Feb 2008; 127 pp.; In English; Origina contains color illustrations
Report No.(s): AD-A477897; ERDC/CHL-TR-08-2; No Copyright; Avail.: Defense Technical Information Center (DTIC)
A 1-to-75 scale physical model of Sitka, Alaska, encompassing portions of the Western Channel, the region protected by
the three breakwaters, New Thomsen Harbor, and the Sitka and Japonski Island shorelines, was constructed at the modeling
facilities of the U.S. Army Engineer Research and Development Center’s Coastal and Hydraulics Laboratory. The primary
objectives of the physical model study wereto (1) establish the cause for wave action within the harbor causing vertical motion
of the floating docks and (2) investigate potential engineering aternatives to reduce wave action within the harbor to
acceptable levels. A total of 179 tests were conducted in the Sitka physical model during four time periods between the
completion of the model in September 2005 and February 2007. Several hypotheses explaining increased wave action in New
Thomsen Harbor were tested. Of these hypotheses, wave focusing by local bathymetry near New Thomsen Harbor appeared
to be the most plausible; incident waves interacting with waves reflected by the shoreline at high water were a possible
contributor for longer period waves. Large, short-period waves from the northwest could cause high waves in the harbor, but
only when the wind blows hard from that direction. Distance between the rubble-mound breakwaters and harbor is also
adequate to generate sizable short-period waves within the harbor. The short-wave energy could excite a harmonic frequency
of the dock system resulting in adverse motions. At present the floating dock harmonics are unknown. Closing one or more
gaps between adjacent breakwaters and/or breakwaters and the shoreline reduced wave heights in New Thomsen Harbor.
Leaving only one gap open when waves came from the southwest reduced wave heights by about half. Closing only one gap
while leaving the rest open did not create an appreciable wave height reduction when waves came from the southwest.
DTIC
Harbors; Wave Propagation

35
INSTRUMENTATION AND PHOTOGRAPHY
Includes remote sensors; measuring instruments and gages; detectors; cameras and photographic supplies; and holography. For aerial

photography see 43 Earth Resources and Remote Sensing. For related information see also 06 Avionics and Aircraft Instrumentation;
and 19 Spacecraft Instrumentation and Astrionics.

20080021249 NASA Dryden Flight Research Center, Edwards, CA, USA
Application of High-Temperature Extrinsic Fabry-Perot Interferometer Strain Sensor
Piazza, Anthony; May 2008; 21 pp.; In English; Original contains color illustrations; No Copyright; Avail.: CASI: A03,
Hardcopy
ONLINE: http://hdl.handle.net/2060/20080021249

In this presentation to the NASA Aeronautics Sensor Working Group the application of a strain sensor is outlined. The
high-temperature extrinsic Fabry-Perot interferometer (EFPI) strain sensor was developed due to a need for robust strain
sensors that operate accurately and reliably beyond 1800 F. Specifically, the new strain sensor would provide data for
validating finite element models and thermal-structural analyses. Sensor attachment techniques were also developed to
improve methods of handling and protecting the fragile sensors during the harsh installation process. It was determined that
thermal sprayed attachments are preferable even though cements are ssmpler to apply as cements are more prone to bond
failure and are often corrosive. Previous thermal/mechanical cantilever beam testing of EFPI yielded very little change to 1200
F, with excellent correlation with SG to 550 F. Current combined thermal/mechanical loading for sensitivity testing is
accomplished by afurnace/cantilever beam loading system. Dilatometer testing has can also be used in sensor characterization
to evaluate bond integrity, evaluate sensitivity and accuracy and to evaluate sensor-to-sensor scatter, repeatability, hysteresis
and drift. Future fiber optic testing will examine single-mode silica EFPIs in a combined thermal/mechanical load fixture on
C-C and C-SiC substrates, develop a multi-mode Sapphire strain-sensor, test and evaluate high-temperature fiber Bragg
Gratings for use as strain and temperature sensors and attach and evaluate a high-temperature heat flux gauge.
Derived from text
Fabry-Perot Interferometers; High Temperature; Strain Gages; Temperature Sensors; Fiber Optics
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20080021364 Jet Propulsion Lab., California Inst. of Tech., Pasadena, CA, USA
Low-Complexity Adaptive Lossless Compression of Hyperspectral Imagery
Klimesh, Matthew; August 13, 2006; 9 pp.; In English; SPIE Optics and Photonics 2006, 13-17 Aug. 2006, San Diego, CA,
USA; Copyright; Avail.: Other Sources
ONLINE: http://hdl.handle.net/2014/40772

A low-complexity, adaptive predictive technique for lossless compression of hyperspectral imagery is described. This
technique is designed to be suitable for implementation in hardware such as a field programmable gate array (FPGA); such
an implementation could be used for high-speed compression of hyperspectral imagery onboard a spacecraft. The predictive
step of the technique makes use of the sign algorithm, which is a relative of the least mean square (LMS) algorithm from the
field of low-complexity adaptive filtering. The compressed data stream consists of prediction residuals encoded using a method
similar to that of the JPEG-LS lossless image compression standard. Compression results are presented for several datasets
including some raw Airborne Visible/ Infrared Imaging Spectrometer (AVIRIS) datasets and raw Atmospheric Infrared
Sounder (AIRS) datasets. The compression effectiveness obtained with the technique is competitive with that of the best of
previously described techniques with similar complexity.
Author
Image Processing; Field-Programmable Gate Arrays; Adaptive Filters; Infrared Imagery; Infrared Instruments; Predictions,
Data Compression; Data Flow Analysis

20080021575 Cochran Freund and Yong, LLC, Fort Callins, CO, USA
Cooperative Optical-Imaging Sensor Array
Barrett, S. F.,, Inventor; Wilcox, M. J,, Inventor; Thelen, D. C., Inventor; Cox, D. F.,, Inventor; 11 Jun 05; 12 pp.; In English
Contract(s)/Grant(s): NAWC-N68936-01-2-2002; NAWC-N68936-00-R-0095
Patent Info.: Filed Filed 11 Jun 05; US-Patent-Appl-SN-11-150-478
Report No.(s): PB2007-110127; No Copyright; Avail.: CASI: A03, Hardcopy
An apparatus and method for providing image primitives, such as edge polarity, edge magnitude, edge orientation, and
edge displacement, and derivatives thereof, for an object are described. The data are obtained substantially simultaneously and
processed in paralel such that multiple objects can be distinguished from one another in real time.
NTIS
Imaging Techniques, Optical Equipment; Optical Measuring Instruments; Image Processing

20080021597 NASA Stennis Space Center, Stennis Space Center, MS, USA
Proceedings of the 2004 High Spatial Resolution Commercial Imagery Workshop
January 30, 2006; In English; 2004 High Spatial Resolutio nCOmmercia Imagery Workshop, 8-10 Nov, 2004, Reston, VA,
USA; See also 20080021598 - 20080021657; CD-ROM contains full text document in Microsoft Word format
Contract(s)/Grant(s): Task Order NNSO4AB54T
Report No.(s): SST1-2220-0039; Copyright; Avail.: CASI: C01, CD-ROM

Topics covered include: NASA Applied Sciences Program; USGS Land Remote Sensing: Overview; QuickBird System
Status and Product Overview; ORBIMAGE Overview; IKONOS 2004 Calibration and Validation Status; OrbView-3 Spatial
Characterization; On-Orbit Modulation Transfer Function (MTF) Measurement of QuickBird; Spatial Resolution
Characterization for QuickBird Image Products 2003-2004 Season; Image Quality Evaluation of QuickBird Super Resolution
and Revisit of IKONOS: Civil and Commercial Application Project (CCAP); On-Orbit System MTF Measurement; QuickBird
Post Launch Geopositional Characterization Update; OrbView-3 Geometric Calibration and Geopositional Accuracy;
Geopositional Statistical Methods; QuickBird and OrbView-3 Geopositional Accuracy Assessment; Initial On-Orbit Spatial
Resolution Characterization of OrbView-3 Panchromatic Images; Laboratory Measurement of Bidirectional Reflectance of
Radiometric Tarps; Stennis Space Center Verification and Validation Capabilities; Joint Agency Commercial Imagery
Evaluation (JACIE) Team; Adjacency Effectsin High Resolution Imagery; Effect of Pulse Width vs. GSD on MTF Estimation;
Camera and Sensor Calibration at the USGS; QuickBird Geometric Verification, Comparison of MODTRAN to Heritage-
based Results in Vicarious Calibration at University of Arizona; Using Remotely Sensed Imagery to Determine Impervious
Surface in Sioux Falls, South Dakota; Estimating Sub-Pixel Proportions of Sagebrush with a Regression Tree; How Do Y OU
Use the National Land Cover Dataset?; The National Map Hazards Data Distribution System; Recording a Troubled World;
What Does This-Have to Do with This?, When Can a Picture Save a Thousand Homes?; InNSAR Studies of Alaska Volcanoes;
Earth Observing-1 (EO-1) Data Products; Improving Access to the USGS Aeria Film Collections: High Resolution Scanners;
Improving Access to the USGS Aeria Film Collections: Phoenix Digitizing System Product Distribution; System and Product
Characterization: Issues Approach; Innovative Approaches to Analysis of Lidar Data for the National Map; Changes in
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Imperviousness near Military Installations; Geopositional Accuracy Evaluations of QuickBird and OrbView-3: Civil and
Commercial Applications Project (CCAP); Geometric Accuracy Assessment: OrbView ORTHO Products, QuickBird
Radiometric Calibration Update; OrbView-3 Radiometric Calibration; QuickBird Radiometric Characterization; NASA
Radiometric Characterization; Establishing and Verifying the Traceability of Remote-Sensing Measurements to I nternational
Standards; QuickBird Applications; Airport Mapping and Perpetual Monitoring Using IKONOS; OrbView-3 Relative
Accuracy Results and Impacts on Exploitation and Accuracy Improvement; Using Remotely Sensed Imagery to Determine
Impervious Surface in Sioux Falls, South Dakota; Applying High-Resolution Satellite Imagery and Remotely Sensed Data to
Local Government Applications: Sioux Falls, South Dakota; Automatic Co-Registration of QuickBird Data for Change
Detection Applications; Developing Coastal Surface Roughness Maps Using ASTER and QuickBird Data Sources;
Automated, Near-Real Time Cloud and Cloud Shadow Detection in High Resolution VNIR Imagery; Science Applications of
High Resolution Imagery at the USGS EROS Data Center; Draft Plan for Characterizing Commercial Data Products in
Support of Earth Science Research; Atmospheric Correction Prototype Algorithm for High Spatial Resolution Multispectral
Earth Observing Imaging Systems; Determining Regional Arctic Tundra Carbon Exchange: A Bottom-Up Approach; Using
IKONOS Imagery to Assess Impervious Surface Area, Riparian Buffers and Stream Health in the Mid-Atlantic Region;
Commercial Remote Sensing Space Policy Civil Implementation Update; USGS Commercial Remote Sensing Data Contracts
(CRSDC); and Commercial Remote Sensing Space Policy (CRSSP): Civil Near-Term Requirements Collection Update.
Derived from text

Accuracy; Imaging Techniques, Data Systems; Earth Sciences; Calibrating; Change Detection; Bidirectional Reflectance;
Satistical Analysis, Real Time Operation; Remote Sensing; Optical Radar; Satellite Imagery

20080021598 Science Applications International Corp., Sious Falls, SD, USA
Changes in Imperviousness near Military Installations
Xian, George; McMahon, Cory; Crane, Mike; Proceedings of the 2004 High Spatial Resolution Commercial Imagery
Workshop; January 30, 2006; 1 pp.; In English; See also 20080021597; Original contains color illustrations, Copyright;
Avail.: CASl: A01, Hardcopy; Available from CASI on CD-ROM only as part of the entire parent document

The population and rate of land development in and around many U.S. cities has grown significantly in the past twenty
years. Urbanization and sprawl in proximity to military installations has influenced the military community’s ability to
maintain their mission focus. This study uses satellite remote sensing data to identify spatial changes over time for
communities neighboring two military installations- Fort Benning, GA, and Fort Bragg, NC. Established in 1918, Fort
Benning is located in the lower Piedmont Region of West Central Georgia and spreads over 182,000 acres. Fort Benning's
immediate neighbor is Columbus, Georgia. Fort Bragg, also created in 1918, is the world's largest airborne training facility
with over 45,000 military personnel. It islocated just west of Fayetteville, North Carolina, and covers approximately 160,700
acres. Both installations are experiencing pressure from urban expansion associated with the surrounding communities. To
detect and map urban growth over time, a subpixel impervious surface (1S) change detection method (Fig. 1) was applied. This
procedure uses high-resolution DOQQs (1m) to classify urban land cover and estimate |S at 1m resolution (Fig. 2) for training
data sets. Landsat 5 TM and Lancbat 7 ETM+ images acquired in 1993 and 2001 for Fort Benning, and 1992 and 2002 for
Fort Bragg (Fig. 3), were used as the primary data sources for mapping IS changes from the training datasets. A regression
tree algorithm was used to model percent imperviousness for two datesin a 30 Meter spatia resolution. Changes in urban land
cover were identified through quantifying percent impervious surface as an indicator of urban sprawl.
Derived from text
Change Detection; Satellite Observation; Military Personnel; Landsat 5; High Resolution; Urban Development; Land Use

20080021599 Science Systems and Applications, Inc., Bay Saint Louis, MS, USA
Initial On-Orbit Spatial Resolution Characterization of OrbView-3 Panchromatic Images
Blonski, Slawomir; Proceedings of the 2004 High Spatial Resolution Commercial Imagery Workshop; January 30, 2006;
1 pp.; In English; See also 20080021597; Origina contains color and black and white illustrations
Contract(s)/Grant(s): NAS13-650; NNSO4AB54T; Copyright; Avail.: CASI: A01, Hardcopy; Available from CASI on
CD-ROM only as part of the entire parent document

Characterization was conducted under the Memorandum of Understanding among Orbital Sciences Corp., ORBIMAGE,
Inc., and NASA Applied Sciences Directorate. Acquired five OrbView-3 panchromatic images of the permanent Stennis Space
Center edge targets painted on a concrete surface. Each imageis available at two processing levels. Georaw and Basic. Georaw
is an intermediate image in which individual pixels are aligned by a nominal shift in the along-scan direction to adjust for the
staggered layout of the panchromatic detectors along the focal plane array. Georaw images are engineering data and are not
delivered to customers. The Basic product includes a cubic interpolation to align the pixels better along the focal plane and
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to correct for sensor artifacts, such as smile and attitude smoothing. This product retains satellite geometry - no rectification
is performed. Processing of the characterized images did not include image sharpening, which is applied by default to
OrbView-3 image products delivered by ORBIMAGE to customers. Edge responses were extracted from images of tilted
edges in two directions: along-scan and cross-scan. Each edge response was approximated with a superposition of three
sigmoidal functions through a nonlinear least-squares curvefitting. Line Spread Functions (LSF) were derived by
differentiation of the analytical approximation. Modulation Transfer Functions (MTF) were obtained after applying the
discrete Fourier transform to the LSF.

Derived from text

Modulation Transfer Function; Spatial Resolution; Discrete Functions; Focal Plane Devices; Fourier Transformation; Pixels;
Characterization; Curve Fitting

20080021603 South Dakota State Univ., Brookings, SD, USA
QuickBird Geometric Verification (Brookings, SD Test Site)
Darbha, Ravikanth; Helder, Dennis; Proceedings of the 2004 High Spatial Resolution Commercial Imagery Workshop;
January 30, 2006; 1 pp.; In English; See also 20080021597; Original contains color illustrations; Copyright; Avail.: CASI:
AO01, Hardcopy; Available from CASI on CD-ROM only as part of the entire parent document

This single viewgraph presentation reviews the verification of QuickBird geometric images. Using Quickbird images from
Brookings, South Dakota, it was determined that the geometric accuracy of the QuickBird standard and orthorectified products
met NASA scientific data purchase specifications.
CAS
Geometric Accuracy; Satellite Imagery; Satellite Observation; Imaging Techniques; Image Analysis, Remote Sensing

20080021604 Woods Hole Research Center, MA, USA
Using IKONOS Imagery to Assess Impervious Surface Area, Riparian Buffers and Stream Health in the Mid-Atlantic
Region
Goetz, Schott J.; Jantz, Claire; Wright, Robb K.; Snyder, Marcia; Melchior, Brian; Proceedings of the 2004 High Spatial
Resolution Commercial Imagery Workshop; January 30, 2006; 23 pp.; In English; See also 20080021597; Original contains
color illustrations; Copyright; Avail.: CASI: A03, Hardcopy; Available from CASI on CD-ROM only as part of the entire
parent document

This viewgraph presentation reviews the use of IKONOS satellite imagery to assess impervious surface areas and the land
cover, specifically trees, effects the health of streams. The area in this study is Montgomery County, Maryland.
CASI
Satellite Imagery; Land Use; Water; Pollution; Drainage; Water Runoff; Rivers

20080021605 South Dakota State Univ., Brookings, SD, USA
QuickBird and OrbView-3 Geopositional Accuracy Assessment
Helder, Dennis; Ross, Kenton; Proceedings of the 2004 High Spatial Resolution Commercial Imagery Workshop; January 30,
2006; 40 pp.; In English; See also 20080021597; Original contains color illustrations
Contract(s)/Grant(s): NAS13-650; NNSO4AB54T; Copyright; Avail.: CASI: A03, Hardcopy; Available from CASI on
CD-ROM only as part of the entire parent document

Objective: Compare vendor-provided image coordinates with known references visible in the imagery. Approach: Use
multiple, well-characterized sites with >40 ground control points (GCPs); sites that are @) Well distributed; b) Accurately
surveyed; and ¢) Easily found in imagery. Perform independent assessments with independent teams. Each team has dlightly
different measurement techniques and data processing methods. NASA Stennis Space Center. South Dakota State University.
Derived from text
Computer Programs; Accuracy; Imagery; Ground Based Control

20080021606 GIS/Trans, Ltd, Austin, TX, USA
Using Remotely Sensed Imagery to Determine Impervious Surface in Sioux Falls, South Dakota
Sohl, Lauri B.; Proceedings of the 2004 High Spatial Resolution Commercial Imagery Workshop; January 30, 2006; 23 pp.;
In English; See also 20080021597; Original contains color illustrations; Copyright; Avail.: CASI: A03, Hardcopy; Avail-
able from CASI on CD-ROM only as part of the entire parent document

This viewgraph presentation reviews the use of satellite imagery in determining impervious surfaces (i.e.,those surfaces
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that are impermeable in the urban landscape.) in Sioux Falls, South Dakota. An impervious surface such as parking lots,
sidewalks, rooftops, and roadways is an indicator of more intensive land use.

CASI

Land Use; Remote Sensing; Satellite Imagery; Urban Research; Cities; Urban Development

20080021608 Geological Survey, Washington, DC, USA
Improving Access to the USGS Aerial Film Collections: High Resolution Scanners
Miller, Wayne; Proceedings of the 2004 High Spatial Resolution Commercia Imagery Workshop; January 30, 2006; 1 pp.;
In English; See also 20080021597; Original contains color illustrations; Copyright; Avail.: CASI: A01, Hardcopy; Avail-
able from CASl on CD-ROM only as part of the entire parent document

Thisis asingle dlide presentation that shows the scanners, the available spot sizes and the distribution products that the
USGS is using to improve access to its aerial film collection.
CASI
Aerial Reconnaissance; High Resolution

20080021609 Science Systems and Applications, Inc., Bay Saint Louis, MS, USA
Joint Agency Commercial Imagery Evaluation (JACIE) Team
Pagnutti, Mary; Proceedings of the 2004 High Spatial Resolution Commercia Imagery Workshop; January 30, 2006; 1 pp.;
In English; See also 20080021597; Original contains color and black and white illustrations; Copyright; Avail.: CASI:
AO01, Hardcopy; Available from CASI on CD-ROM only as part of the entire parent document

This single viewgraph presents the activites, purpose and results of the Joint Agency Commercial Imagery Evaluation
(JACIE) team. Included are several images of various locales from various satellites.
CASI
Satellite-Borne Photography; Satellite Imagery; Satellite Observation

20080021610 Arizona Univ., Tucson, AZ, USA
QuickBird Radiometric Characterization
Thome, K.; Proceedings of the 2004 High Spatial Resolution Commercial Imagery Workshop; January 30, 2006; 18 pp.; In
English; See also 20080021597; Origina contains color and black and white illustrations; Copyright; Avail.: CASI: AQ3,
Hardcopy; Available from CASI on CD-ROM only as part of the entire parent document

This viewgraph presentation reviews the use of reflectance based calibration of the Quickbird satellite. The reflectance
based approach uses surface reflectance combined with atmospheric transmittance data to predict at-sensor radiance. The
results are shown in charts and graphs.
CAS
Radiance; Radiometers; Spectral Reflectance; Calibrating; Satellite Observation

20080021611 GDA Corp., State College, PA, USA
Automated, Near-Real Time Cloud and Cloud Shadow Detection in High Resolution VNIR Imagery
Hulina, Stephanie; Varylguin, Dmitry; Proceedings of the 2004 High Spatial Resolution Commercial Imagery Workshop;
January 30, 2006; 12 pp.; In English; High Spatial Resolution Commercia Imagery Workshop sponsored by the Joint Agency
Commercial Imagery Evaluation (JACIE) Team, 8-10 Nov. 2004, Reston, Virginia, USA; See also 20080021597; Original
contains color illustrations; Copyright; Avail.: CASI: A03, Hardcopy; Available from CASI on CD-ROM only as part of
the entire parent document

This presentation provides an overview of cloud and cloud shadow detection using high resolution, visible near-infrared
(VNIR) imagery. The challenge to detect clouds and cloud shadows using fully automated, per pixel, medium and
high-resolution data without the use of thermal data was answered by the development of the Cloud and Shadow Assessment
(CASA) system. CASA uses algorithms based on spectral, spatial and contextual information and hierarchical self-learning
logic, while near-real time, fully automated, per pixel detection is gathered by VNIR data. One year into the 2-year project,
the CASA prototype has been fully automated. Future steps and actionable events in the project include algorithm revision and
optimization, looking for commercial validation datasets as well as validation partners, and meeting goals of having an
accurate, real- to near-real runtime, commercial-grade system. In the future it is hoped that this technology may be extended
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to other applications including the enhancement of features located under shadows and automated updates of road and
hydrology networks and building footprints.

CASI

Clouds; Shadows; Detection; Infrared Imagery; High Resolution; Automation; Real Time Operation

20080021614 Science Systems and Applications, Inc., Bay Saint Louis, MS, USA; NASA Stennis Space Center, Stennis
Space Center, MS, USA
Developing Coastal Surface Roughness Maps Using ASTER and QuickBird Data Sources
Spruce, Joe; Berglund, Judith; Davis, Bruce; Proceedings of the 2004 High Spatial Resolution Commercial Imagery
Workshop; January 30, 2006; 39 pp.; In English; See also 20080021597; Original contains color illustrations
Contract(s)/Grant(s): NAS13-650; NNSO4AB54T; Copyright; Avail.: CASI: A03, Hardcopy; Available from CASI on
CD-ROM only as part of the entire parent document

This viewgraph presentation regards one element of alarger project on the integration of NASA science models and data
into the Hazards U.S. Multi-Hazard (HAZUS-MH) Hurricane module for hurricane damage and loss risk assessment.
HAZUS-MH is a decision support tool being developed by the Nationa Institute of Building Sciences for the Federal
Emergency Management Agency (FEMA). It includes the Hurricane Module, which employs surface roughness maps made
from National Land Cover Data (NLCD) maps to estimate coastal hurricane wind damage and loss. NLCD maps are produced
and distributed by the U.S. Geological Survey. This presentation discusses an effort to improve upon current HAZUS surface
roughness maps by employing ASTER multispectral classifications with QuickBird ‘ground reference’ imagery.
Derived from text
Coasts, Hazards; Hurricanes, Satellite-Borne Photography; Satellite Imagery; Satellite Observation; Maps

20080021615 Science Systems and Applications, Inc., Bay Saint Louis, MS, USA
Geopositional Statistical Methods
Ross, Kenton; Proceedings of the 2004 High Spatial Resolution Commercial Imagery Workshop; January 30, 2006; 29 pp.;
In English; See also 20080021597; Original contains color illustrations
Contract(s)/Grant(s): NAS13-650; NNSO4AB54T; Copyright; Avail.: CASI: A03, Hardcopy; Available from CASI on
CD-ROM only as part of the entire parent document

RMSE based methods distort circular error estimates (up to 50% overestimation). The empirical approach is the only
statistically unbiased estimator offered. Ager modification to Shultz approach is nearly unbiased, but cumbersome. All
methods hover around 20% uncertainty (\@ 95% confidence) for low geopositional bias error estimates. This requires careful
consideration in assessment of higher accuracy products.
Derived from text
Accuracy; Statistical Analysis; Error Analysis, Bias, Distortion

20080021616 Interior Dept., Washington, DC, USA; Geologica Survey, Washington, DC, USA
Recording a Troubled World
Beck, Ron; Proceedings of the 2004 High Spatial Resolution Commercial Imagery Workshop; January 30, 2006; 1 pp.; In
English; See also 20080021597; Origina contains color illustrations; Copyright; Avail.: CASI: AOL, Hardcopy; Available
from CASI on CD-ROM only as part of the entire parent document

Recent events required the best possible information about land surface conditions in sensitive regions. Landsat proved
useful for studying the extent and direction of the smoke and debris cloud the morning after the attack on the World Trade
Center.Later, Landsat imagery were used to provide information about land features in Afghanistan and Irag.
Derived from text
Landsat Satellites; Earth Surface; Satellite Imagery; Surface Properties

20080021617 Geological Survey, Washington, DC, USA
What Does This... Have to Do with This?
Beck, Ron; Proceedings of the 2004 High Spatial Resolution Commercial Imagery Workshop; January 30, 2006; 1 pp.; In
English; See also 20080021597; Original contains color illustrations; Copyright; Avail.: CASI: A01, Hardcopy; Available
from CASI on CD-ROM only as part of the entire parent document

Human exposure to agricultural chemicals haslong been associated with cancer, birth defects, and neurological disorders.
Today the USGS collaborates with the National Cancer Institute and Colorado State University to evaluate the potential use
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of remotely sensed satellite imagery to study agricultural chemical exposure in lowa, Nebraska, and Colorado.
Derived from text
Exposure; Agriculture; Satellite Imagery; Remote Sensing; Cancer; Defects

20080021618 Geological Survey, Washington, DC, USA; Interior Dept., Washington, DC, USA
When Can a Picture Save a Thousand Homes?
Beck, Ron; Proceedings of the 2004 High Spatial Resolution Commercial Imagery Workshop; January 30, 2006; 1 pp.; In
English; See also 20080021597; Origina contains color illustrations; Copyright; Avail.: CASI: AOL, Hardcopy; Available
from CASl on CD-ROM only as part of the entire parent document

As the wildland-urban interface expands, more people than ever are at risk from wildland fire. Landsat is a crucial tool
in the Government’s fight to protect lives, property, and natural resources from this growing threat.
Derived from text
Landsat Satellites; Earth Resources; Fires

20080021619 Arizona Univ., Tucson, AZ, USA
Adjacency Effects in High Resolution Imagery
Cattrall, C.; Thome, K. J.; Proceedings of the 2004 High Spatial Resolution Commercia Imagery Workshop; January 30,
2006; 1 pp.; In English; See also 20080021597; Original contains color illustrations; Copyright; Avail.: CASI: A01,
Hardcopy; Available from CASI on CD-ROM only as part of the entire parent document

Landsat 7 has been radiometrically stable since launch from multiple onboard approaches. With a large set of surface
measurements to work with, it is an ideal test bed for observing the adjacency effect over small test sites. We believe we can
see an adjacency effect in Landsat images of small,dark test sites with relatively bright surroundings. In this poster,we explore
the possible adjacency effects which may be observed in Quickbird image of Pima County Fairgrounds near Tucson, where
surroundings have higher reflectance than the dark target. Correction for the adjacency effect improves agreement with
vicarious calibration coefficients from large test sites (right). Errors in aerosol optical depth have little effect & upon the
results. Increased reflectance from surrounding pixels (i.e.,specific surroundings areas such as bright sand to NW of test site)
increases the adjacency effect. Adjacency effects may explain discrepancies in vicarious calibration results from small test
sites. This effect strongly depends on wavelength. Knowledge of appropriate reflectance of surroundings is crucial.
Derived from text
Reflectance; High Resolution; Imagery; Calibrating; Landsat Satellites, Optical Thickness; Pixels

20080021620 Geological Survey, Washington, DC, USA
Camera and Sensor Calibration at the USGS
Christopherson, Jon; Proceedings of the 2004 High Spatial Resolution Commercial Imagery Workshop; January 30, 2006;
1 pp.; In English; See also 20080021597; Original contains color and black and white illustrations; Copyright; Avail.:
CASI: A01, Hardcopy; Available from CASI on CD-ROM only as part of the entire parent document

This brief presentation highlights the camera and sensor calibration efforts of the U.S. Geological Survey (USGS). The
USGS has been responsible for the characterization and calibration of aerial film cameras since the early 1970s. The USGS
is now actively researching the capabilities and potential calibration methods for the wider variety of digital airborne cameras
though contracts and cooperative efforts between industry, academia and other government agencies. To this end, the USGS
has established alaboratory capability for characterizing the geometric performance and stability of small- and medium-format
digital cameras. The USGS is also testing a potential method of calibrating aerial cameras while over a surveyed test range.
This method may hold promise for digital cameras and potentially even film cameras. Additionally, the USGS is working
loosely with other Federal agencies to establish standards and policies for the procurement and use of digital aerial products.
Derived from text
Cameras; Sensors; Calibrating; Geological Surveys, Aerial Photography

20080021623 DigitalGlobe, Bay Saint Louis, MS, USA
QuickBird Applications
Kudola, Robert; Proceedings of the 2004 High Spatial Resolution Commercia |magery Workshop; January 30, 2006; 42 pp.;
In English; See also 20080021597; Original contains color and black and white illustrations; Copyright; Avail.: CASI:
AO03, Hardcopy; Available from CASI on CD-ROM only as part of the entire parent document

This viewgraph presentation reviews some of the civilian applications of satellite images. It shows many images of
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hurricane damaged coastlines and cities, and images for other usages, such as assessing the imperviousness of various land
usage patterns in urban areas and right-of-way management.

CASI

Satellite Imagery; Satellite Observation; Satellite-Borne Photography; Damage; Damage Assessment

20080021624 Geologica Survey, Washington, DC, USA
System and Product Characterization: Issues Approach
Rufe, Phil; Proceedings of the 2004 High Spatial Resolution Commercia Imagery Workshop; January 30, 2006; 1 pp.; In
English; See also 20080021597; Origina contains color and black and white illustrations; Copyright; Avail.: CASI: A01,
Hardcopy; Available from CASI on CD-ROM only as part of the entire parent document

This single viewgraph reviews the approach of the USA Geologic Survey (USGS) to systems and products. Examples
given are the USGS failure to be prepared for digital cameras, the Geometric Approach, the BIAS Zone, Spatial Parameters,
and the Relative Edge Response (RER).
CAS
Geology; Satellite Imagery; Imaging Techniques, Satellite Observation

20080021625 City of Sioux Falls, SD, USA
Using Remotely Sensed Imagery to Determine Impervious Surface in Sioux Falls, South Dakota
Sohl, Lauri; Proceedings of the 2004 High Spatial Resolution Commercial Imagery Workshop; January 30, 2006; 1 pp.; In
English; See also 20080021597; Origina contains color illustrations; Copyright; Avail.: CASI: AOl, Hardcopy; Available
from CASI on CD-ROM only as part of the entire parent document

The city of Sioux Falls, South Dakota has been acquiring hard copy aerial photography of the city and its growth areas
since the 1930’s and digital high resolution orthophotography and digital elevation models since 1998. Early Geographic
Information System (GIS) uses of the digital orthophotography was limited. For mapping purposes, the imagery was displayed
as a background. There was little analysis performed other than utilizing the imagery to fine tune vector layers. Over time,
the uses of orthophotography have evolved. No longer are the images used solely as an attractive background for non-scientific
purposes. |nstead, the orthophotography is distributed enterprise wide through various means and is used for high-end spatial
analysis. High resolution commercially available satellite imagery is aso available for the city of Sioux Falls. The imagery
provides information from the infrared portion of the spectrum, a wavelength not covered by aerial photography. A resolution
merge between the satellite imagery and the aerial photography was performed, resulting in a data set with the higher
resolution of the ortho photography but with the spectral coverage of the satellite imagery. This merged data set was used to
analyze impervious surface areas within the city, which was in turn utilized by city engineering staff as a additional tool to
determine the amount of storm water runoff. This poster focuses on the use of high resolution orthophotography, enhanced by
infrared data derived from satellite imagery, and its feasibility and usefulness in determining the location and quantities of
pervious vs impervious areas in the city of Sioux Falls. Methodology and results are discussed.
Derived from text
Aerial Photography; High Resolution; Infrared Spectra; Orthophotography; Satellite Imagery; Satellite Observation; Water
Runoff; Image Analysis

20080021628 NASA Stennis Space Center, Stennis Space Center, MS, USA
NASA Radiometric Characterization
Holekamp, Kara; Proceedings of the 2004 High Spatial Resolution Commercia |magery Workshop; January 30, 2006; 27 pp.;
In English; See also 20080021597; Original contains color illustrations
Contract(s)/Grant(s): NAS13-650; NNSO4AB54T; Copyright; Avail.: CASI: A03, Hardcopy; Available from CASI on
CD-ROM only as part of the entire parent document

This viewgraph presentation reviews the characterization of radiometric data by NASA. The objective was to perform
radiometric vicarious calibrations of imagery and compare with vendor-provided calibration coefficients. The approach was
to use multiple, well-characterized sites. These sites are widely used by the NASA science community for radiometric
characterization of airborne and space borne sensors. Using the data from these sites, the investigators performed independent
characterizations with independent teams. Each team has dightly different measurement techniques and data processing
methods.
CASI
Calibrating; Data Processing; Radiometers
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20080021629 National Inst. of Standards and Technology, Gaithersburg, MD, USA
Establishing and Verifying the Traceability of Remote-Sensing Measurements to International Standards
Fraser, Gerald T.; Proceedings of the 2004 High Spatial Resolution Commercial Imagery Workshop; January 30, 2006; 29 pp.;
In English; See also 20080021597; Original contains color illustrations; Copyright; Avail.: CASI: A03, Hardcopy; Avail-
able from CASl on CD-ROM only as part of the entire parent document

This viewgraph presentation reviews the principles of establishing and verifying the traceability of remote sensing
measurements to national and international scales. Doing this allows comparisons to be made independent of time or locale,
and improves understanding of instrument performance, provides confidence in the accuracy of the measurements, improves
measurement accuracy and helps contractors understand and meet agency requirements, protecting contractor and customer.
CAS
Accuracy; Remote Sensing; Standardization; Radiometric Correction; Radiometers

20080021632 Global Imaging, Inc., Solana Beach, CA, USA
OrbView-3 Radiometric Calibration
Kohm, Kevin; Proceedings of the 2004 High Spatial Resolution Commercia Imagery Workshop; January 30, 2006; 17 pp.;
In English; See also 20080021597; Original contains color illustrations; Copyright; Avail.: CASI: A03, Hardcopy; Avail-
able from CASl on CD-ROM only as part of the entire parent document

This viewgraph presentation’ s objective isto review the OrbView-3 (OV-3) radiometric calibration approach, characterize
relative radiometric performance and characterize the Signal-to-Noise Ratio from the OrbView-3 instrumentation. Included in
the presentation are slides detailing the OV-3 orbit characteristics, the OV-3 sensor characteristics, the focal plane, the spectral
plane, the absolute and relative calibration, streaking and banding, Signal-to-Noise Ratio (SNR), and charts that review the
panchromatic streaking and banding, and multispectral banding.
CASI
Calibrating; Radiometers; Image Enhancement; Radiometric Correction; Satellite Observation

20080021633  Arizona Univ., Tucson, AZ, USA
Comparison of MODTRAN to Heritage-based Results in Vicarious Calibration at University of Arizona
Leisso, Nathan; Thome, Kurt; Cattrall, Chris; Proceedings of the 2004 High Spatial Resolution Commercial Imagery
Workshop; January 30, 2006; 1 pp.; In English; See also 20080021597; Original contains color illustrations, Copyright;
Avail.: CASl: A01, Hardcopy; Available from CASI on CD-ROM only as part of the entire parent document

This single view presentation reviews work done by the Remote Sensing Group (RSG) with vicarious reflectance-based
satellite calibration since early work on the Landsat program in the mid 1980's. This work has been based on a radiative
transfer code (UA-Flat) that incorporates a flat atmosphere profile assuming a plane parallel, horizontally homogenous
atmosphere. Recently the RSG has switched to using MODTRAN-4 as a basis of a code to profile atmospheric and reflectance
data and transfer the computed reflected radiance to the sensor. Calibration of the Quickbird-2 sensor using UA-Flat and
MODTRAN-4 alows a comparison between the two codes.
Derived from text
Calibrating; Reflectance; Remote Sensing; Computer Programs; Comparison

20080021635 South Dakota State Univ., Brookings, SD, USA
Effect of Pulse Width vs. GSD on MTF Estimation
Choi, Jason; Helder, Dennis; Proceedings of the 2004 High Spatial Resolution Commercial Imagery Workshop; January 30,
2006; 1 pp.; In English; See also 20080021597; Original contains color illustrations; Copyright; Avail.: CASI: A01,
Hardcopy; Available from CASI on CD-ROM only as part of the entire parent document

This single viewgraph examines the effect of pulse width as opposed to Ground Sample Distance (GSD) in estimating the
Modulation Transfer Function (MTF).The MTF at Nyquist frequency is a standard measure of spatial quality of a imaging
system. The procedure to arrive at the Pulse MTF Estimator is reviewed, and the results are discussed.
CAS
Imaging Techniques;, Modulation Transfer Function; Pulse Duration; Figure of Merit; Optical Measurement
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20080021637 Geological Survey, Washington, DC, USA
Geometric Accuracy Assessment: OrbView ORTHO Products
Coan, Michael; Proceedings of the 2004 High Spatial Resolution Commercia Imagery Workshop; January 30, 2006; 9 pp.;
In English; See also 20080021597; Original contains color and black and white illustrations; Copyright; Avail.: CASI:
A02, Hardcopy; Available from CASI on CD-ROM only as part of the entire parent document

This viewgraph presentation reviews the use of Image Assessment Software (IAS) with base image of high geometric
confidence to assess geometric characteristics of unknown products. The original software written in 1980's for Landsat
geo-assessment. It uses normalized cross-correlation of grey levelsin variable sized chips for image matching. The possibility
of using this software for high-resolution imagery was first investigated by comparison of software generated results with
manual interpretation results in 2003. Three examples are reviewed,
CASI
Geometric Accuracy; High Resolution; Image Analysis; Imagery; Computer Programs

20080021638 Jet Propulsion Lab., California Inst. of Tech., Pasadena, CA, USA

Automatic Co-Registration of QuickBird Data for Change Detection Applications

Bryant, Nevin A.; Logan, Thomas L.; Zobrist, Albert L.; Proceedings of the 2004 High Spatial Resolution Commercial

Imagery Workshop; January 30, 2006; 25 pp.; In English; See also 20080021597; Original contains color illustrations;

Copyright; Avail.: CASI: A03, Hardcopy; Available from CASI on CD-ROM only as part of the entire parent document
This viewgraph presentation reviews the use Automatic Fusion of Image Data System (AFIDS) for Automatic

Co-Registration of QuickBird Data to ascertain if changes have occurred in images. The process is outlined, and views from

Irag and Los Angelels are shown to illustrate the process.

CASI

Change Detection; Data Systems; Satellite Imagery; Image Analysis;, Imaging Techniques, Satellite Observation; Imagery;

Remote Sensing

20080021639 Geologica Survey, Sioux Falls, SD, USA
Earth Observing-1 (EO-1) Data Products
Miller, Wayne; Proceedings of the 2004 High Spatial Resolution Commercia Imagery Workshop; January 30, 2006; 1 pp.;
In English; See also 20080021597; Original contains color illustrations; Copyright; Avail.: CASIl: A01, Hardcopy; Avail-
able from CASI on CD-ROM only as part of the entire parent document

This single slide shows views from the Hyperion, and Advanced Land Imager (ALI) instrument on the Earth Observing-1
satellite.
CAS
Satellite Observation; Images

20080021640 Science Systems and Applications, Inc., Bay Saint Louis, MS, USA
Atmospheric Correction Prototype Algorithm for High Spatial Resolution Multispectral Earth Observing Imaging
Systems
Pagnutti, Mary; Proceedings of the 2004 High Spatial Resolution Commercial |magery Workshop; January 30, 2006; 33 pp.;
In English; See also 20080021597; Original contains color illustrations
Contract(s)/Grant(s): NAS13-650; NNSO4AB54T; Copyright; Avail.: CASI: A03, Hardcopy; Available from CASI on
CD-ROM only as part of the entire parent document

This viewgraph presentation reviews the creation of a prototype algorithm for atmospheric correction using high spatial
resolution earth observing imaging systems. The objective of the work was to evaluate accuracy of a prototype algorithm that
uses satellite-derived atmospheric products to generate scene reflectance maps for high spatial resolution (HSR) systems. This
presentation focused on preliminary results of only the satellite-based atmospheric correction algorithm.
CAS
Algorithms; Atmospheric Correction; High Resolution; Imaging Techniques; Spatial Resolution; Remote Sensing
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20080021641 Geological Survey, Washington, DC, USA
INSAR Studies of Alaska Volcanoes
Zhong, Lu; Wicks, C.; Power, J.; Dzurisin, D.; Masterlark, T.; Kwoun, O.; Rykhus, R.; Thatcher, W.; Proceedings of the 2004
High Spatial Resolution Commercial Imagery Workshop; January 30, 2006; 1 pp.; In English; See aso 20080021597;
Original contains color illustrations; Copyright; Avail.: CASI: A01, Hardcopy; Available from CASI on CD-ROM only as
part of the entire parent document

This single viewgraph presents Interferometric Synthetic Aperture Radar (INSAR) images and details information about
several Alaskan Volcanoes and changes to their formation over a several years time frame.
CAS
Interferometry; Synthetic Aperture Radar; Volcanoes; Satellite Imagery

20080021642 Geological Survey, Washington, DC, USA
Improving Access to the USGS Aerial Film Collections: Phoenix Digitizing System Product Distribution
Miller, Wayne; Proceedings of the 2004 High Spatial Resolution Commercia Imagery Workshop; January 30, 2006; 1 pp.;
In English; See also 20080021597; Original contains color illustrations; Copyright; Avail.: CASI: A01, Hardcopy; Avail-
able from CASI on CD-ROM only as part of the entire parent document

This single slide shows the Phoenix Digitizing system, that is being used to improve access to the USGS Aeria Film
Collections. It includes views of the auto-focus camera, the system setup, and list the available product distribution media.
CASI
Cameras; Aerial Photography

20080021643 Science Applications International Corp., Reston, VA, USA
Innovative Approaches to Analysis of Lidar Data for the National Map
Stoker, Jason M.; Proceedings of the 2004 High Spatial Resolution Commercial Imagery Workshop; January 30, 2006; 1 pp.;
In English; See also 20080021597; Original contains color illustrations; Copyright; Avail.: CASI: A01, Hardcopy; Avail-
able from CASl on CD-ROM only as part of the entire parent document

This one page overview of LIDAR (Light Detection and Ranging) discusses what LIDAR isand what its uses are in terms
of ‘The National Map’
CASI
Optical Radar; Radar Data

20080021644 National Geospatial-Intelligence Agency, Saint Louis, MO, USA
Geopositional Accuracy Evaluations of QuickBird and OrbView-3: Civil and Commercial Applications Project
(CCAP)
Bresnahan, Paul; Proceedings of the 2004 High Spatial Resolution Commercial Imagery Workshop; January 30, 2006; 27 pp.;
In English; See also 20080021597; Original contains color illustrations; Copyright; Avail.: CASI: A03, Hardcopy; Avail-
able from CASI on CD-ROM only as part of the entire parent document

This viewgraph presentation reviews the evaluation of the geopositional accuracy of the images from QuickBird and
OrbView-3. The goa of this project is to determine whether a sample of panchromatic commercial imagery products met the
vendor-stated absolute geopositional accuracy specifications.
CAS
Accuracy; Imagery; Position (Location); Image Analysis, Comparison

20080021645 DigitalGlobe, Bay Saint Louis, MS, USA
QuickBird Radiometric Calibration Update
Kudola, Robert; Krause, Keith; Proceedings of the 2004 High Spatial Resolution Commercial Imagery Workshop; January 30,
2006; 9 pp.; In English; See also 20080021597; Original contains color and black and white illustrations; Copyright;
Avail.: CASl: A02, Hardcopy; Available from CASI on CD-ROM only as part of the entire parent document

This viewgraph presentation discusses the reasons for performing radiometric correction, and includes charts showing
Red Band DCA 5-4 Difference, Red Band DCA 5-4 Percent Banding, and Streaking Results. Views of a pre-corrected and
corrected images are given in examples of streaking correction.
CAS
Calibrating; Radiometric Correction; Image Enhancement
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20080021646 Science Systems and Applications, Inc., Bay Saint Louis, MS, USA
Laboratory Measurement of Bidirectional Reflectance of Radiometric Tarps
Knowlton, Kelly; Proceedings of the 2004 High Spatial Resolution Commercial Imagery Workshop; January 30, 2006; 1 pp.;
In English; See also 20080021597; Original contains color illustrations
Contract(s)/Grant(s): NAS13-650; NNSO4AB54T; Copyright; Avail.: CASI: A01, Hardcopy; Available from CASI on
CD-ROM only as part of the entire parent document

Objectives. a) To determine the magnitude of radiometric tarp BRDF; b) To determine whether an ASD FieldSpec Pro
spectroradiometer can be used to perform the experiment. Radiometric tarps with nominal reflectance values of 52%, 35%,
and 3.5%, deployed for IKONOS. QuickBird, and OrbView-3 overpasses Ground-based spectroradiometric measurements of
tarp and Spectralon\@ panel taken during overpass using ASD FieldSpec Pro spectroradiometer, and tarp reflectance
calculated. Reflectance data used in atmospheric radiative transfer model (MODTRAN) to predict satellite at-sensor radiance
for radiometric calibration. Reflectance data also used to validate atmospheric correction of high-spatial-resolution
multispectral image products
Derived from text
Radiometers; Spectroradiometers; Bidirectional Reflectance; Atmospheric Correction; Atmospheric Models; Calibrating;
High Resolution; Spatial Resolution; Reflectance

20080021647 Science Systems and Applications, Inc., Bay Saint Louis, MS, USA
Stennis Space Center Verification and Validation Capabilities
O'Neal, Duane; Daehler, Erik; Proceedings of the 2004 High Spatial Resolution Commercial |magery Workshop; January 30,
2006; 1 pp.; In English; See also 20080021597; Original contains color and black and white illustrations
Contract(s)/Grant(s): NAS13-650; NNSO4AB54T; Copyright; Avail.: CASI: A01, Hardcopy; Available from CAS| on
CD-ROM only as part of the entire parent document

Topics covered include: Spatial Response; Reflectance Radiometry; Positional Accuracy; Stationary Atmospheric
Monitoring; Laboratory Calibration; Thermal Radiometry; Hyperspectral Radiometry; and Portable Atmospheric Monitoring.
Derived from text
Calibrating; Environmental Monitoring; Radiometers; Bidirectional Reflectance; Global Positioning System

20080021648 City of Sioux Falls, SD, USA
Applying High-Resolution Satellite Imagery and Remotely Sensed Data to Local Government Applications: Sioux
Falls, South Dakota
VanAartsen, Steven J.; Proceedings of the 2004 High Spatial Resolution Commercial Imagery Workshop; January 30, 2006;
55 pp.; In English; See also 20080021597; Origina contains color and black and white illustrations; Copyright; Avail.:
CASI: A04, Hardcopy; Available from CASI on CD-ROM only as part of the entire parent document

The purpose of this study, reviewed in this viewgraph: is to analyze the usefulness of high-resolution satellite imagery
applied to local government applications; to speculate on potential applications using the unique qualities of the satellite
imagery, to compare high resolution satellite imagery to traditional aerial photography, and to apply the satellite imagery to
a few specific applications.
Derived from text
Aerial Photography; Satellite Imagery; Satellite Observation; Cities; Urban Research

20080021649 Interior Dept., Washington, DC, USA; Geologica Survey, Washington, DC, USA
How Do YOU Use the National Land Cover Dataset?
Beck, Ron; Proceedings of the 2004 High Spatial Resolution Commercial Imagery Workshop; January 30, 2006; 1 pp.; In
English; See also 20080021597; Origina contains color illustrations; Copyright; Avail.: CASI: AOL, Hardcopy; Available
from CASl on CD-ROM only as part of the entire parent document

This single view presentation lists many of the uses for which the National Land Cover Dataset (NLCD) has been used,
the percents are shown in a graph of the organization types of the users, and maps of the NLCD, of the USA, Virginia, and
Richmond, VA (the last is shown with a completing view from Landsat 7.)
CAS
Landsat 7; Land Use; Maps; Data Products
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20080021650 Geological Survey, Washington, DC, USA
The National Map Hazards Data Distribution System
Benson, Michael; Granneman, Brian; Jones, Brenda; Risty, Ron; Proceedings of the 2004 High Spatial Resolution Commercial
Imagery Workshop; January 30, 2006; 1 pp.; In English; See also 20080021597; Original contains color and black and white
illustrations; Copyright; Avail.: CASI: A01, Hardcopy; Available from CASI on CD-ROM only as part of the entire parent
document

This single viewgraph document reviews the USA Geologic Survey (USGS) map Hazards distribution system. Using
views from various Earth observing satellites. the service researches the development of non-standard digital and graphic
products in support of emergency response activities.
CAS
Data Systems, Emergencies;, Hazards, Maps, Remote Sensing; Satellite Observation; Satellite Imagery; Spaceborne
Photography

20080021655 NASA Goddard Space Flight Center, Greenbelt, MD, USA
Determining Regional Arctic Tundra Carbon Exchange: A Bottom-Up Approach
Huemmrich, Fred; Proceedings of the 2004 High Spatial Resolution Commercial Imagery Workshop; January 30, 2006;
39 pp.; In English; See also 20080021597; Original contains color illustrations, Copyright; Avail.: CASI: A03, Hardcopy;
Available from CASI on CD-ROM only as part of the entire parent document

This viewgraph presentation reviews the carbon atmospheric exchange with Arctic tundra. In the Arctic the ecosystem has
been a net carbon sink. The project investigates the question of how might climate warming effect high latitude ecosystems
and the Earth ecosystems and how to measure the changes.
CASI
Arctic Regions, Carbon; Ecosystems; Carbon Dioxide Concentration

20080021657 DigitalGlobe, Bay Saint Louis, MS, USA
QuickBird System Status and Product Overview
Kudola, Robert; Proceedings of the 2004 High Spatial Resolution Commercia Imagery Workshop; January 30, 2006; 31 pp.;
In English; See also 20080021597; Original contains color and black and white illustrations, Copyright; Avail.: CASI:
AO03, Hardcopy; Available from CASI on CD-ROM only as part of the entire parent document

This viewgraph presentation reviews the status of the QuickBird systems. Included in this are satellite views of the World
War 1l Memorial, Washington D.C.; and Athens, Greece. Also the use of Oblique satellite images are reviewed, and the
compatibility of these images with Commercia Off the Shelf (COTS) software is discussed.
Author
Satellite Imagery; Imaging Techniques; Satellite Observation; Data Products

20080021811 Army Engineer Research and Development Center, Vicksburg, MS USA
Multi-Sensor Systems Development for UXO Detection and Discrimination: Man-Portable Dual Magnetic/
Electromagnetic Induction Sensor
Wright, David; Bennett, Jr , Hollis H; Dove, Linda P; Ballard, John H; Fields, Morris P; Demoss, Tere A; Butler, Dwain K;
Feb 2008; 41 pp.; In English; Original contains color illustrations
Report No.(s): AD-A477585; ERDC/EL-TR-08-9; No Copyright; Avail.: Defense Technical Information Center (DTIC)
ONLINE: http://hdl.handle.net/100.2/ADA477585

An unexploded ordnance (UXO) survey instrument that simultaneously collects total field magnetic data and frequency
domain electromagnetic (FDEM) data was developed and tested for the detection and characterization of buried UXO objects.
The system comprised an FDEM sensor operating at a single frequency of 9.8 kHz and a cesium vapor magnetometer. The
system was tested in dynamic survey (detection) and cued analysis (characterization) modes at the Naval Research Laboratory
Blossom Point UXO test facility in Maryland and the U.S. Army Engineer Research and Development Center (ERDC) UXO
test site in Mississippi. During these tests, electromagnetic (EM)-induced bias in the magnetic data was mitigated by
physicaly offsetting the magnetometer from the EM transmitter coils. In both detection surveys, the aggregate detection rate
exceeded the detection rates for the individual component sensor technologies. The cued analysis tests performed at Blossom
Point showed that features can be estimated using physics-based analyses. The location estimate errors provided by these
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analyses were consistently less than 0.3 m. The cued analysis data collected at the ERDC UXO test site have been used to
provide position estimates for most of the emplaced targets at this site.

DTIC

Ammunition; Detectors; Magnetic Induction; Magnetometers; Multisensor Applications; Systems Engineering

20080021850 Texas Univ., Arlington, TX USA
MARSnet: Mission-aware Autonomous Radar Sensor Network for Future Combat Systems
May 3, 2007; 86 pp.; In English
Contract(s)/Grant(s): N00014-07-1-0395
Report No.(s): AD-A477686; No Copyright; Avail.: Defense Technical Information Center (DTIC)
ONLINE: http://hdl.handle.net/100.2/ADA477686

During the period of 7/1/2007-12/31/2007, we performed the following studies on radar sensor network: 1)
Network-enabled Electronic Warfare (NEW) for Collaborative Automatic Target Recognition (CATR); 2) Foliage clutter
modeling using narrowband and UWB radars; 3) A propagation Environment Modeling in Foliage using UWB radars; 4)
Target detection in foliage using short-time Fourier transform and UWB radar sensor networks; 5) Some experimental studies
on path loss models for wireless sensor networks based on Xbow motes, 6) Theoretical studies on distributed connected
dominating set construction in random geometric k-Disk graphs for potential application to real sensor networks.
DTIC
Autonomy; Combat; Electronic Warfare; Radar; Radar Detection; Target Recognition

20080022033 Geophex Ltd., Raleigh, NC USA

Handheld, Broadband Electromagnetic UXO Sensor: Cost & Performance Report

Won, | J; SanFilipo, Bill; Oren, Alex; Dec 1, 2006; 38 pp.; In English; Original contains color illustrations
Contract(s)/Grant(s): Proj-MM-0036

Report No.(s): AD-A478002; No Copyright; Avail.: Defense Technical Information Center (DTIC)

The broadband electromagnetic sensor improvement and demonstration undertaken in this project took the prototype
GEM-3 and evolved it into an operational sensor with increased bandwidth and dynamic range, and enough memory and
processing power to allow efficient data acquisition while decreasing the weight for ease of operation. Through this program,
the GEM-3 has evolved from prototype into afully operational, full-scale instrument, and the objective of this demonstration
was to verify its capability to perform under realistic conditions of buried UXO contamination. The goal was to combine
multi-frequency inphase and quadrature data in an optimal way to identify loca anomalies that are potentially UXO. The
technology demonstration scope was all-encompassing, including blind-grid testing of three configurations handheld 40cm
sensor, pushcart mounted 96cm sensor, and ATV towed 96cm sensor challenge scenarios with woods and moguls using the
handheld sensor and large open fields using the large coil with pushcart and towed configurations. The moguls area was
covered with snow, the woods and parts of the open area were covered with several inches of water.

DTIC
Ammunition; Broadband; Costs; Magnetic Induction; Ordnance

20080022081 Washington Univ., Seattle, WA USA

Measurement of Non-Linear Internal Waves and Their Interaction with Surface Waves Using Coherent Real Aperture
Radars

Plant, William J; Sep 2007; 9 pp.; In English; Origina contains color illustrations

Contract(s)/Grant(s): N00014-05-1-0274

Report No.(s): AD-A478242; No Copyright; Avail.: Defense Technical Information Center (DTIC)

The objectives of the grant were to use a coherent real aperture radar to 1) study the interaction of surface waves with
internal wave, the process that is responsible for the synthetic aperture radar (SAR) imagery of internal waves; 2) Determine
the extent to which Doppler velocity modulations observed by coherent radars, including along-track interferometric SARS,
are faithful representations of surface currents generated by internal waves; and 3) track the temporal and spatial devel opment
of internal waves as they are generated, propagate and dissipate.

DTIC
Apertures, Coherent Radar; Internal Waves, Nonlinearity; Ocean Surface; Surface Waves, Water \Waves
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20080022263 Jet Propulsion Lab., California Inst. of Tech., Pasadena, CA, USA
Cassini Camera Contamination Anomaly: Experiences and Lessons Learned
Haemmerle, Vance R.; Gerhard, James H.; June 19, 2006; 15 pp.; In English; SpaceOps Earth, Moon, Mars and Beyond,
19-23 Jun. 2006, Rome, Italy; Original contains color and black and white illustrations; Copyright; Avail.: Other Sources
ONLINE: http://hdl.handle.net/2014/40797

We discuss the contamination ‘Haze' anomaly for the Cassini Narrow Angle Camera (NAC), one of two optical tel escopes
that comprise the Imaging Science Subsystem (1SS). Cassini is a Saturn Orbiter with a 4-year nominal mission. The incident
occurred in 2001, five months after Jupiter encounter during the Cruise phase and ironically at the resumption of planned
maintenance decontamination cycles. The degraded optical performance was first identified by the Instrument Operations
Team with thefirst ISS Saturn imaging six weeks later. A distinct haze of varying size from image to image marred the images
of Saturn. A photometric star calibration of the Pleiades, 4 days after the incident, showed stars with halos. Analysis showed
that while the halo’s intensity was only 1 - 2% of the intensity of the central peak of a star, the halo contained 30 - 70% of
itsintegrated flux. This condition would impact science return. In areview of our experiences, we examine the contamination
control plan, discuss the analysis of the limited data available and describe the one-year campaign to remove the haze from
the camera. After several long conservative heating activities and interim analysis of their results, the contamination problem
as measured by the camera’ s point spread function was essentially back to preanomaly size and at a point where there would
be more risk to continue. We stress the importance of the flexibility of operations and instrument design, the need to do early
infight instrument calibration and continual monitoring of instrument performance.
Author
Cassini Mission; Cameras; Contamination; Imaging Techniques; Lessons Learned

36
LASERS AND MASERS
Includes lasing theory, laser pumping techniques, maser amplifiers, laser materials, and the assessment of laser and maser outputs.

For cases where the application of the laser or maser is emphasized see also the specific category where the application is treated. For
related information see also 76 Solid-State Physics.

20080021393 Fort Hays State Univ., Hays, KS USA

BTEC Thermal Model

Irvin, Lance J; Maseberg, P D; Buffington, Gavin D; Clark, 111, Clifton D; Thomas, Robert J; Edwards, Michael L; Stolarski,
Jacob; Oct 2007; 99 pp.; In English; Original contains color illustrations

Contract(s)/Grant(s): F41624-02-D-7003; Proj-7757

Report No.(s): AD-A477371; No Copyright; Avail.: Defense Technical Information Center (DTIC)

AFRL/RHDO has developed a configurable, laser-tissue interaction model that includes components from various areas
of Biophysics. The model predicts heat transfer in biological tissue, in either one-dimension or two-dimensional cylindrical
coordinates, and is coupled to an Arrhenius damage model. A simulation can be configured as a single run, or a
damage-threshold search. Multiple models for describing the laser-tissue interaction are available, including linear absorption
(1D, 2D), Monte Carlo scattering (2D) and Beam Propagation Methods using Finite Difference approximations or Hankel
Transform methods (2D).

DTIC
Biophysics, Coherent Light; Heat Transfer

20080022023 Naval Research Lab., Washington, DC USA

Incoherent Combining of High-Power Fiber Lasers for Directed-Energy Applications

Sprangle, Phillip; Ting, Antonio; Penano, Joseph; Fischer, Richard; Hafizi, Bahman; Jan 16, 2008; 25 pp.; In English

Contract(s)/Grant(s): Proj-67-9466-08

Report No.(s): AD-A477956; NRL/MR/6790-08-9096; No Copyright; Avail.: Defense Technical Information Center (DTIC)
High-power fiber lasers can be incoherently combined to form the basis of a directed high-energy laser system. This

approach has a number of advantages over other beam combining methods and can result in compact, robust, low maintenance

and long-lifetime high-energy laser systems. Thefirst field demonstration of incoherent beam combining using kilowatt-class,
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single-mode fiber lasers over a kilometer propagation range is discussed. The experiment employed four fiber lasers and a
beam director consisting of individually controlled steering mirrors. Propagation efficiencies greater than 90% at power levels
of 3 kilowatts were demonstrated at a range greater than 1 kilometer.

DTIC

Fiber Lasers, High Power Lasers; Lasers

20080022066 Duke Univ., Durham, NC USA

Two-Photon Raman Gain in a Laser Driven Potassium Vapor

Concannon, Hope M; Feb 1, 1996; 289 pp.; In English

Contract(s)/Grant(s): DAAL03-92-G-0286; DAAH04-94-G-0174

Report No.(s): AD-A478150; No Copyright; Avail.: Defense Technical Information Center (DTIC)

Atomic systems that display a linear or weakly nonlinear interaction with light are well known and well understood.
However, when the interaction between light and matter becomes highly nonlinear and the light and matter strongly couple,
the systems become much more difficult to understand both theoretically and experimentally. One example of a strongly
coupled, highly nonlinear system is the two-photon laser that is based on the two-photon stimulated emission process. This
laser hasintrigued theorists and experimentalists alike. Research has been hindered, however, by the difficultiesin constructing
such a laser. Most two-photon gain media prove unsuitable due to small gain and the occurrence of destructive competing
nonlinear effects. | have developed a new two-photon gain medium that overcomes these difficulties. It consists of a
laser-driven potassium vapor in which the origin of the gain is due to the two-photon Raman scattering process. The
two-photon gain feature is identified by performing spectroscopy of the laser-driven potassium vapor. To complement the
experimental observations, | have developed a theoretical model of the two-photon Raman gain medium using the
semi-classical density-matrix formalism. The predictions of the model are in qualitative agreement with the experimentally
observed frequency- and intensity-dependence of the two-photon gain. | also describe a simplified rate-equation model of
two-photon lasers through which | explore their steady-state and transient behavior. The model highlights the novel threshold
behavior of two-photon lasers and the need to inject an externa field to initiate lasing. This work, both theoretical and
experimental, provides the first step toward a robust experimental realization of a two-photon laser.

DTIC
Metal Vapor Lasers; Metal Vapors, Photons; Potassium; Raman Lasers

37
MECHANICAL ENGINEERING
Includes mechanical devices and equipment; machine elements and processes. For cases where the application of a device or the host

vehicle is emphasized see also the specific category where the application or vehicle is treated. For robotics see 63 Cybernetics,
Artificial Intelligence, and Robotics; and 54 Man/System Technology and Life Support.

20080021200 NASA Glenn Research Center, Cleveland, OH, USA
Interference Fit Life Factors for Roller Bearings
Oswald, Fred B.; Zaretsky, Erwin V.; Poplawski, Joseph V.; [2008]; 38 pp.; In English
Contract(s)/Grant(s): WBS 877868.02.07.03.04.01; Copyright; Avail.: Other Sources

The effect of hoop stresses in reducing cylindrical roller bearing fatigue life was determined for various classes of inner
ring interference fit. Calculations were performed for up to seven interference fit classes for each of ten bearing sizes. Each
fit was taken at tightest, average and loosest values within the fit class for RBEC-5 tolerance, thus requiring 486 separate
analyses. The hoop stresses were superimposed on the Hertzian principal stresses created by the applied radial 1oad to calculate
roller bearing fatigue life. The method was developed through a series of equations to calculate the life reduction for
cylindrical roller bearings based on interference fit. All calculated lives are for zero initial bearing internal clearance. Any
reduction in bearing clearance due to interference fit was compensated by increasing the initial (unmounted) clearance. Results
are presented as tables and charts of life factors for bearings with light, moderate and heavy loads and interference fits ranging
from extremely light to extremely heavy and for bearing accuracy class RBEC 5 (1SO class 5). Interference fits on the inner
bearing ring of a cylindrical roller bearing can significantly reduce bearing fatigue life. In generd, life factors are smaller
(lower life) for bearings running under light load where the unfactored life is highest. The various bearing series within a
particular bore size had almost identical interference fit life factors for a particular fit. The tightest fit at the high end of the
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RBEC-5 tolerance band defined in ANSI/ABMA shaft fit tables produces alife factor of approximately 0.40 for an inner-race
maximum Hertz stress of 1200 MPa (175 ksi) and a life factor of 0.60 for an inner-race maximum Hertz stress of 2200 M Pa
(320 ksi). Interference fits aso impact the maximum Hertz stress-life relation.

Author

Roller Bearings; Interference Fit; Cylindrical Bodies; Accuracy; Cavities; Shafts (Machine Elements)

20080021212 NASA Glenn Research Center, Cleveland, OH, USA
Compliant Foil Journal Bearing Performance at Alternate Pressures and Temperatures
Bruckner, Robert J.; Puleo, Bernadette J.; June 09, 2008; 7 pp.; In English; ASME Turbo Expo, 9-13 Jun. 2008, Berlin,
Germany; Origina contains color and black and white illustrations
Contract(s)/Grant(s): WBS 877868.02.07.03.01.01
Report No.(s): GT2008-50174; Copyright; Avail.: Other Sources

An experimental test program has been conducted to determine the highly loaded performance of current generation gas
foil bearings at alternate pressures and temperatures. Typically foil bearing performance has been reported at temperatures
relevant to turbomachinery applications but only at an ambient pressure of one atmosphere. This dearth of data at alternate
pressures has motivated the current test program. Two facilities were used in the test program, the ambient pressure rig and
the high pressure rig. The test program utilized a 35 mm diameter by 27 mm long foil journa bearing having an uncoated
Inconel X-750 top foil running against a shaft with a PS304 coated journal. Load capacity tests were conducted at 3, 6, 9, 12,
15, 18, and 21 krpm at temperatures from 25 to 500 C and at pressures from 0.1 to 2.5 atmospheres. Results show an increase
in load capacity with increased ambient pressure and a reduction in load capacity with increased ambient temperature. Below
one-half atmosphere of ambient pressure a dramatic loss of |oad capacity is experienced. Additional lightly loaded foil bearing
performance in nitrogen at 25 C and up to 48 atmospheres of ambient pressure has also been reported. In the lightly loaded
region of operation the power loss increases for increasing pressure at a fixed load. Knowledge of foil bearing performance
at operating conditions found within potential machine applications will reduce program development risk of future foil
bearing supported turbomachines.
Author
Foil Bearings, Journal Bearings; Load Tests; Performance Tests, Shafts (Machine Elements); Turbomachinery; Pressure
Distribution; Ambient Temperature; Coatings; Elastic Properties

20080021785 Southwest Research Inst., San Antonio, TX USA

Diesel Particulate Measurement Research, 2007. Phase 2, Final Report

Mar. 01, 2007; 68 pp.; In English

Contract(s)/Grant(s): CRC-E-66

Report No.(s): PB2007-112631; SWRI-03.10415; CRC-E-66-2; No Copyright; Avail.: National Technical Information Ser-
vice (NTIS)

This report covers work under Phase 2 of Project E-66. The objectives of Phase 2 were to: (1) Investigate the effect of
filter face velocity and sampling time on solid and volatile particle collection by a Teflon membrane filter, namely the Pall
Teflo filter; (2) Examine the effect of dilution conditions on particle measurement, including CVS primary dilution ratio,
residence time and temperature, and secondary dilution ratio and residence time; and (3) Study the effect of exhaust and
dilution system conditioning on particle measurement.

NTIS
Diesel Engines; Exhaust Emission; Particulates

20080021799 General Electric Co., Lynn, MA, USA
21st Century Locomotive Technology: Quarterly Technical Status Report 17 DOE/AL68284-TSR17 (January
2007-April 2007)
January 2007; 4 pp.; In English
Contract(s)/Grant(s): DE-FC04-2002AL 68284
Report No.(s): DE2007-907726; No Copyright; Avail.: Department of Energy Information Bridge
Studies of nozzle optimization for a new piston bowl design were performed.
NTIS
Fuel Injection; Locomotives; Rail Transportation; Optimization; Exhaust Nozzes; Technologies
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20080021800
Seabasing Innovation Cell “Transfer of Goods at Sea’
Selfridge, Mark; Mar 2004; 216 pp.; In English; Original contains color illustrations
Contract(s)/Grant(s): N0002401-WX-20594
Report No.(s): AD-A476465; NSWCCD-20-TR-2004/04; No Copyright; Avail.: Defense Technical Information Center
(DTIC)
ONLINE: http://hdl.handle.net/100.2/ADA476465

The Center for Innovation in Ship Design (CISD) at the Naval Surface Warfare Center - Carderock Division (NSWC-CD)
was tasked by the Chief of Naval Research to investigate Seabasing as it relates to Seapower 21 and the USA Navy
Transformation. At Carderock, a multi-disciplinary team formed in late February 2003 and reported on 30 May 2003; a period
of 14 weeks. The team was led by Mark Selfridge, a Naval Architect from the UK Ministry of Defense (MoD) currently on
a 2-year exchange at NSWC-CD. Specificaly, the CISD team was tasked to investigate the naval architectural implications
of transferring cargo and personnel in a seabase environment. Emphasis was placed on rough water operations. The team
developed four advanced concepts to enhance transfer of goods at sea and completed preliminary assessments of their
performance within a seabase. The four concepts are an Intermediate Transfer Station (ITS), a Deep Water Stable Craneship,
a Seabase Hub, and an Advanced Logistics Delivery System (ALDS). In addition, a number of seabase enabling technologies
(i.e., selective offload, reconfigurable spaces, seakeeping, materiel management systems, a cargo dispenser concept, an air
pallet cargo stowage concept, and spiral ramp concepts) were investigated to enhance the understanding of key design drivers
and to highlight naval architectural issues.
DTIC
Cargo; Cargo Ships, Dynamic Sructural Analysis; Logistics, Marine Technology; Materials Handling; Military Operations;
Seas, Unloading

39
STRUCTURAL MECHANICS
Includes structural element design, analysis and testing; dynamic responses of structures; weight analysis; fatigue and other structural

properties; and mechanical and thermal stresses in structures. For applications see 05 Aircraft Design, Testing and Performance; and
18 Spacecraft Design, Testing and Performance.

20080021447 Georgia School of Technology, Atlanta, GA, USA; Weidlinger Associates, New York, NY, USA
Best Practices for Reducing the Potential for Progressive Collapse in Buildings
Ellingwood, B. R.; Smilowitz, R.; Dusenberry, D. O.; Duthinh, D.; Lew, H. S.; Feb. 2007; 216 pp.; In English
Report No.(s): PB2007-112598; NISTIR-7396; No Copyright; Avail.: CASI: A10, Hardcopy

This document is intended to provide owners and practicing engineers with current best practices to reduce the likelihood
of progressive collapse of buildings in the event of abnormal loading. The report includes a discussion of an acceptable risk
approach to progressive collapse, which involves defining the threat, event control, and structural design to resist postulated
event. Practical means for reducing risk for new and existing buildings are presented. An extensive review is provided of the
design methods used to enhance a building’ s resistance to progressive collapse. These include the indirect method (providing
sufficient tie forces), the specific local resistance method (designing key elements to withstand abnormal loads), and the
aternate load path method (allowing for redistribution of load in the event of the loss of a key member). Design considerations
for different structural materials are summarized. The methodology for evaluating and mitigating progressive collapse
potential in existing buildings is also discussed. Three appendices provide supporting information. Appendix A presents a
worldwide review of progressive collapse provisions in various national design standards. Appendix B identifies knowledge
gaps related to progressive collapse that require research. Appendix C provides case studies of progressive collapses. This
document is not intended to provide step-by-step design guidance for practicing engineers; however, applicable design
standards are referenced and summarized in Appendix A.
NTIS
Blast Loads; Buildings, Collapse; Loads (Forces); Procedures

20080021453 Utah Dept. of Transportation, Salt Lake City, UT, USA; Utah Univ., Salt Lake City, UT, USA
Time-Dependent Effects and Validation from Monitoring of Post-Tensioned Spliced Girders and Deck Joints
Pantelides, C. P; Saxey, B. W.; Emerson, J.; Reaveley, L. D.; Dec. 2006; 70 pp.; In English
Report No.(s): PB2007-112586; UT-07-02; No Copyright; Avail.: National Technical Information Service (NTIS)

This project report summarizes the results of monitoring a post-tensioned spliced girder bridge in Salt Lake City. This
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report describes the monitoring of the 4500 South Bridge on Interstate 15. The north-bound bridge consists of eight
post-tensioned, spliced, precast concrete girders, having three segments each, for a single clear span of 61.443 m (201 ft - 7
in.). Four girders and portions of the bridge deck and parapet wall have been instrumented and monitored for approximately
four years. Data recorded from the bridge included concrete strain at selected girder locations, as well as post-tensioned girder
losses through eight load cells, and girder deflections for one of the girders through surveys. The actual losses at midspan in
the girder being monitored, including time-dependent losses and anchorage seating and friction losses, were on average 14.5%
of the initial post-tensioning forces; the absolute upward midspan deflection was 0.15% of the clear span, and the two splice
points were deflecting in an almost identical manner indicating excellent girder/splice performance. Analytical procedures are
compared to experimental measurements of the losses of the post-tensioned spliced precast concrete girder being monitored.
The assumed losses in design were very close to those observed and the design methodol ogy for incorporating losses is found
to be adequate. Shrinkage and creep tests, performed on concrete used in constructing the post-tensioned spliced, precast
concrete girders, were used to obtain the ultimate creep coefficient and ultimate shrinkage strain. LVDT measurements at the
cold joints show that the cold joints are in good health. The abutment movements and rotations were found to be small. The
vertical deflections of the post-tensioned girders were measured due to thermal gradients and were compared to AASHTO
predicted deflections. General recommendations for using spliced-girder post-tensioned bridges in future projects are
provided.

NTIS

Concretes; Girders; Highways; Time Dependence

20080021750 Connecticut Transportation Inst., Storrs, CT, USA
Bridge Monitoring Network: Installation and Operation
DeWaolf, J. T.; D'Attilio, P. F; Feldblum, E. G.; Lauzon, R. G.; Dec. 2006; 45 pp.; In English
Report No.(s): PB2007-112577; CT-2217-F-06-10; No Copyright; Avail.: CASI: A03, Hardcopy

This report discusses the planning, design and installation of monitoring systems on a network of bridges in the State of
Connecticut. The project began with the development of a generic set of guidelines for using currently available monitoring
equipment to serve as abasis for designing long-term systems for each of the different bridges. These were then used to design
individual monitoring systems that were tailored to each bridge, using sensors for strain, temperature, tilt and vibration.
Monitoring has been conducted on a continuous basis, with excitation provided by normal traffic loading. Results from the
four fully operational monitored bridges are presented. The goa has been to use long-term monitoring to learn how bridges
behave over many years and to use data from the monitoring systems to establish a basis for long-term structural health
monitoring. Systems for five additional bridges are planned or under construction.
NTIS
Bridges (Structures); Concretes; Installing; Steels, Structural Engineering

20080022039 Library of Congress, Washington, DC USA

‘Bunker Busters’: Sources of Confusion in the Robust Nuclear Earth Penetrator Debate

Medalia, Jonathan; Sep 22, 2004; 15 pp.; In English

Report No.(s): AD-A478027; CRS-RL32599; No Copyright; Avail.: Defense Technical Information Center (DTIC)

The Robust Nuclear Earth Penetrator (RNEP), often called a ‘bunker buster,” is at present the subject of a cost and
feasibility study to determine if either of two nuclear bombs, the B61 and the B83, could be modified, mainly by adding a
heavy, pointed case, so as to be able to penetrate perhaps 10 meters into earth or rock. This penetration would increase the
weapon’s ability, by a factor of 20 to 50, to destroy hardened and deeply buried facilities. The Department of Defense has
expressed concern that potential U.S. adversaries are using such facilities because the 1991 and 2003 wars in Iraq
demonstrated that U.S. precision conventional weapons can readily destroy facilities that are above the surface or buried at
shallow depth. If the study shows RNEP to be feasible and affordable, and if the President and Congress approve, RNEP could
move from a study to development and, perhaps, deployment. The RNEP debate has received much attention and spawned
much confusion. This report examines sources of confusion in this debate. Part of the difficulty in analyzing this debate is that
the RNEP study raises large and complex issues. Should the USA improve its ability to destroy buried targets, or are there
offsetting reasons not to? What would be the targets for RNEP, and by what measures should its military effectiveness be
judged? How reliable are estimates of collateral damage resulting from RNEP? Protagonists debate whether RNEP will lower
the nuclear threshold and make nuclear use more likely. The threshold may be seen as criteria that must be met for the
President to order nuclear weapon use. RNEP would arguably not lower this threshold because it would not change these
criteria. It could make nuclear use less likely if it deters actions that meet this threshold; if it does not, it could make such use
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more likely because RNEP, like other nuclear weapons, would expand the circumstances in which these weapons might be
used. This report will not be updated.

DTIC

Depth; Feasibility; Nuclear Weapons, Penetration

43
EARTH RESOURCES AND REMOTE SENSING
Includes remote sensing of earth features, phenomena and resources by aircraft, balloon, rocket, and spacecraft; analysis of remote

sensing data and imagery; development of remote sensing products; photogrammetry; and aerial photography. For related
instrumentation see 35 Instrumentation and Photography.

20080021602 Geological Survey, Washington, DC, USA; ITT Industries, Inc.,, Reston, VA, USA; Interior Dept.,

Washington, DC, USA

On-Orbit System MTF Measurement

Servoss, Thomas G.; Vogler, Scott G.; Proceedings of the 2004 High Spatial Resolution Commercial Imagery Workshop;

January 30, 2006; 18 pp.; In English; See also 20080021597; Original contains color and black and white illustrations;

Copyright; Avail.: CASI: A03, Hardcopy; Available from CASI on CD-ROM only as part of the entire parent document
This presentation focuses an assessment of on-orbit system modulation transfer function (M TF) measurement techniques.

The objective of the study was to survey, characterize, and recommend the most accurate, repeatable, practical, and robust

technique(s) suitable for on-orbit image-based MTF validation. Simulation images were used to generate metrics of accuracy

and confidence bounds, among other variables. The findings conclude that the ICA and 1SO techniques yield comparable

results. It is recommended that the ICA slanted age technique should be used for on-orbit MTF measurement analysis and

characterization. Additionally, the genAutoCedge measurement technique is discussed as being routine for robust automated

MTF measurement.

Derived from text

Modulation Transfer Function; Orbits, Space Surveillance (Spaceborne); Imaging Techniques

20080021607 Science Systems and Applications, Inc., Bay Saint Louis, MS, USA
Draft Plan for Characterizing Commercial Data Products in Support of Earth Science Research
Ryan, Robert E.; Terrie, Greg; Berglund, Judith; Proceedings of the 2004 High Spatial Resolution Commercial Imagery
Workshop; January 30, 2006; 33 pp.; In English; See also 20080021597; Original contains color illustrations
Contract(s)/Grant(s): NAS13-650; NNSO4AB54T; Copyright; Avail.: CASI: A03, Hardcopy; Available from CASI on
CD-ROM only as part of the entire parent document

This presentation introduces a draft plan for characterizing commercial data products for Earth science research. The
general approach to the commercial product verification and validation includes focused selection of a readily available
commercial remote sensing products that support Earth science research. Ongoing product verification and characterization
will question whether the product meets specifications and will examine its fundamental properties, potential and limitations.
Validation will encourage product evaluation for specific science research and applications. Specific commercial products
included in the characterization plan include high-spatial -resolution multispectral (HSMS) imagery and LIDAR data products.
Future efforts in this process will include briefing NASA headquarters and modifying plans based on feedback, increased
engagement with the science community and refinement of details, coordination with commercial vendors and The Joint
Agency Commercia Imagery Evaluation (JACIE) for HSMS satellite acquisitions, acquiring waveform LIDAR data and
performing verification and validation.
Derived from text
Earth Sciences; Research; Remote Sensing; Products, Data Systems; Commercialization; Characterization; Proving

20080021612 Science Applications International Corp., Washington, DC, USA
Science Applications of High Resolution Imagery at the USGS EROS Data Center
Coan, Michael; Proceedings of the 2004 High Spatial Resolution Commercial Imagery Workshop; January 30, 2006; 17 pp.;
In English; See also 20080021597; Original contains color illustrations; Copyright; Avail.: CASI: A03, Hardcopy; Avail-
able from CASI on CD-ROM only as part of the entire parent document

This presentation from the U.S. Geological Survey Earth Resources Observation and Science (USGS EROS) Data Center
provides an overview science applications of high resolution imagery at the USGS EROS Data Center. There are several high
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resolution projects at the Center’ s Science Directorate including the Native American Project which uses aeria photo products
for forest inventory, new road and structure locations, range management and prairie dog town delineations; and, the LandFire
Project which uses high resolution methods for computing shrub coverage and structure in the Western U.S. Using the
sagebrush research example, it is demonstrated that high resolution imagery enables improved identification and classification.
Segmented OrbView multispectral imagery at 4m, in comparison to Landsat imagery at 30m, displays potential for riparian
zone delineation, wildlife habitat characterization, soil type differentiation, cropland quality assessment, environmental
monitoring and more. Additionally, the OrbView 4m Multispectral image contributed to visual verification of a stream density
modeling procedure in a Topographic Program which attempts to predict where perennial and intermittent streams will occur.
Derived from text

Geological Surveys, Earth Resources, EROS (Satellites); High Resolution; Imagery

20080021613 Geological Survey, Washington, DC, USA
USGS Commercial Remote Sensing Data Contracts (CRSDC)
Duncan, Mike; Proceedings of the 2004 High Spatial Resolution Commercial Imagery Workshop; January 30, 2006; 13 pp.;
In English; See also 20080021597; Copyright; Avail.: CASI: A03, Hardcopy; Available from CASI on CD-ROM only as
part of the entire parent document

This briefing provides information about a vehicle contract availableto U. S. Geologica Survey (USGS) and other federal
agency partners for the procurement of commercialy available remotely sensed data. These contracts are tools for meeting
the geospatial data needs of the USGS, and other federal, state and local government entities. The contracts allow access to
commercialy available data from both airborne and satellite platforms.
Derived from text
Geological Surveys, Earth Resources;, Remote Sensing; Data Acquisition; Government Procurement; Contracts

20080021626 Geological Survey, Washington, DC, USA
Commercial Remote Sensing Space Policy Civil Implementation Update
Snyder, Greg; Proceedings of the 2004 High Spatial Resolution Commercial Imagery Workshop; January 30, 2006; 15 pp.;
In English; See also 20080021597; Original contains color illustrations, Copyright; Avail.: CASI: A03, Hardcopy; Avail-
able from CASI on CD-ROM only as part of the entire parent document

This presentation focuses on space policy for commercial remote sensing and implementing this policy in the civil sector.
The goal is to use commerical remote sensing satellite and data services to the maximum practical extent in civil missions.
To this extent, remote sensing data requirements must be characterized and quantified to meet both short- and long-term
objectives. Most recently, there were 257 data requests collected, which included 14 requests for extensive or full U.S.
coverage, while the remaining requests were for high resolution data with broad distribution needs. While the intention is to
highlight commercial satellite data and provide it to the broadest possible civil customer base, this will require infrastructure
enhancements such as adding commerical satellite data to several U. S. Geological Survey (USGS) holdings, as well as the
need for ongoing support from customer staff in the areas of project planning, consultation, search and order and data
distribution. Currently, the USGS administers satellite data contracts tailored to civil needs, receiving multi-year imagery
requirements from across the civil community. USGS analyzes these requirements for commonality with other agencies.
Future steps include increasing the quality and quantity of the requirements database, developing case studies demonstrating
the utility of satellite data for major national needs, exposing more users to satellite data by populating a highly visible civil
archive and educating agencies on the full potential of commercia satellites to meet civil mission needs.
Derived from text
Remote Sensing; Data Acquisition; Data Management; Procurement Policy; Government/Industry Relations; Space Law

20080021627 Geologica Survey, Reston, VA, USA
USGS Land Remote Sensing: Overview
Feuquay, Jay; Proceedings of the 2004 High Spatial Resolution Commercial Imagery Workshop; January 30, 2006; 24 pp.;
In English; See also 20080021597; Original contains color illustrations; Copyright; Avail.: CASI: A03, Hardcopy; Avail-
able from CASI on CD-ROM only as part of the entire parent document

This viewgraph document reviews the remote sensing operations via satellite at the USA Geologic Survey (USGS). The
components of the operations include the Satellite Operations, (i.e., Landsat 5 and Landsat 7), the long term data preservation
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and access to the Landsat archive, and the National Satellite Land Remote Sensing Data Archive (NSLRSDA) and the
utilization of remote sensing research and data.

CASI

Landsat Satellites; Remote Sensing; Satellite Imagery; Satellite Observation

20080021630 Science Systems and Applications, Inc., Bay Saint Louis, MS, USA
Spatial Resolution Characterization for QuickBird Image Products 2003-2004 Season
Blonski, Slawomir; Proceedings of the 2004 High Spatial Resolution Commercial Imagery Workshop; January 30, 2006;
18 pp.; In English; See also 20080021597; Original contains color illustrations
Contract(s)/Grant(s): NAS13-650; NNSO4AB54T; Copyright; Avail.: CASI: A03, Hardcopy; Available from CASI on
CD-ROM only as part of the entire parent document

This presentation focuses on spatial resolution characterization for QuickBird panochromatic images in 2003-2004 and
presents data measurements and analysis of SSC edge target deployment and edge response extraction and modeling. The
results of the characterization are shown as values of the Modulation Transfer Function (MTF) at the Nyquist spatial frequency
and as the Relative Edge Response (RER) components. The results show that RER is much less sensitive to accuracy of the
curve fitting than the value of MTF at Nyquist frequency. Therefore, the RER/edge response slope is a more robust estimator
of the digital image spatial resolution than the MTF. For the QuickBird panochromatic images, the RER is consistently equal
to 0.5 for images processed with the Cubic Convolution resampling and to 0.8 for the MTF resampling.
Derived from text
Satellites; Satellite Imagery; Spatial Resolution; Characterization; High Resolution; Earth Observations (From Space)

20080021631 National Geospatial-Intelligence Agency, Bethesda, MD, USA
Image Quality Evaluation of QuickBird Super Resolution and Revisit of IKONOS: Civil and Commercial Application
Project (CCAP)
Jones, Edward C.; Proceedings of the 2004 High Spatial Resolution Commercial Imagery Workshop; January 30, 2006;
13 pp.; In English; See also 20080021597; Original contains color illustrations; Copyright; Avail.: CASI: A03, Hardcopy;
Available from CASl on CD-ROM only as part of the entire parent document

This presentation used the National Imagery Interpretability Rating Scale (NIIRS) to evaluate the image quality of
Digital Globe QuickBird super resolution imagery and to revisit IKONOS space imaging. IKONOS pan imagery was assessed
in the fall of 2000. The data was re-analyzed because new outlier procedures had been established and it needed to be
determined if there had been a change in image quality over time. Findings revea that while the average NIIRS rating was
smaller than in the previous evauation, the difference was not statistically significant. It is concluded that IKONOS
panchromatic image quality has not changed between 2001 and 2003.
Derived from text
Satellite Imagery; Quality Control; Image Resolution; High Resolution

20080021634 Geological Survey, Washington, DC, USA
Estimating Sub-Pixel Proportions of Sagebrush with a Regression Tree
Homer, Collin; McKinley, Randy; Proceedings of the 2004 High Spatial Resolution Commercia Imagery Workshop; January
30, 2006; 1 pp.; In English; See also 20080021597; Original contains color illustrations; Copyright; Avail.: CASI: AOL,
Hardcopy; Available from CASI on CD-ROM only as part of the entire parent document

This brief presentation highlighting QuickBird imagery introduces a new method of sagebrush characterization using a
Regression Tree to predict the pixel quantity of sagebrush in each pixel. Thiseffort is designed to facilitate an ecosystem-wide
effort to map, quantify and predict sagebrush steppe habitat in the Wyoming Basin for sage grouse.
Derived from text
Satellites, Satellite Imagery; Pixels, Image Resolution; High Resolution; Vegetation

20080021636 Orhital Sciences Corp., Dulles, VA, USA
Turning Imagery into Intelligence
Adkins, Gary G.; Proceedings of the 2004 High Spatial Resolution Commercia Imagery Workshop; January 30, 2006; 42 pp.;
In English; See also 20080021597; Original contains color and black and white illustrations; Copyright; Avail.: CASI:
AO03, Hardcopy; Available from CASI on CD-ROM only as part of the entire parent document

This presentation provides and overview of ORBIMAGE, as well as an OrbView-3 update and products overview.
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ORBIMAGE collects, processes and distributes digital imagery of the Earth’s land, oceans and atmosphere and supplies
imagery and value-added geospatial information products and services worldwide. The ORBIMAGE system consists of
satellite constellations, a worldwide network of ground stations, two advanced image processing facilities and one satellite
control facility terminal with remote terminals. The launch profile, baseline, specifications, coverage and operations of
OrbView-3 are highlighted. OrbView-3 products include imagery products such as basic, geo and ortho data sets; as well as
derived products including digital elevation and thematic map products and feature maps. Overall, Orbview-3 continues to
function well, offers a broad product portfolio, offers products commercialy through its catalog, maintains global
distributorships and has garnered key federal contracts.

Derived from text

Satellites, Satellite Imagery; Earth Observations (From Space); Geographic Information Systems

20080021651 Geological Survey, Washington, DC, USA
Commercial Remote Sensing Space Policy (CRSSP): Civil Near-Term Requirements Collection Update
Cecere, Tom; Proceedings of the 2004 High Spatial Resolution Commercial Imagery Workshop; January 30, 2006; 29 pp.;
In English; See also 20080021597; Original contains color illustrations; Copyright; Avail.: CASI: A03, Hardcopy; Avail-
able from CASl on CD-ROM only as part of the entire parent document

This presentation focuses on commercial remote sensing space policy. The policy specifically requires civil agencies to
determine which civil needs can be met by commercial remote sensing capabilities and to communicate current and projected
needs to the remote sensing space industry. Short-term goals and objectives include increasing inter/intra-agency awareness
of remote sensing applications and data needs, providing a basis for budget sub-team recommendations, identifying
commonality between agency needs, helping guide infrastructure development and conveying requirements to the industry.
Communicating requirements has the benefits of informing the industry regarding civil remote sensing needs, identifying and
facilitating partnerships, encouraging the sharing of government data resources and increasing the awareness of peer users,
techniques and applicable sensors for similar missions. Improved communication of results, from a data needs perspective,
helps to identify civil agencies with similar missions, while from a data provider perspective, communication of results helps
to identify geographical ‘hot areas to focus future capture plans. In the future it is expected that a ‘living’ requirements
database will be introduced to test a new requirements collection system and agencies will be assisted with their requirements
submissions. More immediately, steps will be taken to increase both the quality and quantity of the the requirements database,
case studieswill be developed to demonstrate the utility of satellite datafor major national and agency-specific needs and more
users will be exposed to satellite data by populating a highly visible civil archive.
Derived from text
Remote Sensing; Procurement Policy; Government/Industry Relations, Data Management; Data Retrieval

20080021652 South Dakota State Univ., Brookings, SD, USA
On-Orbit Modulation Transfer Function (MTF) Measurement of QuickBird
Helder, Dennis; Choi, Jason; Proceedings of the 2004 High Spatial Resolution Commercial Imagery Workshop; January 30,
2006; 35 pp.; In English; See also 20080021597; Origina contains color illustrations; Copyright; Avail.: CASI: A0S,
Hardcopy; Available from CASI on CD-ROM only as part of the entire parent document

This presentation described the on-orbit modulation transfer function measurement (MTF) of QuickBird. The Point
Spread Function (PSF) is a method of evaluating the spatial resolution of an imaging system that also measures the spread
of asingle point of light. The MTF is ameasure of the spatial frequency response that is often cal culated from the PSF. System
response at the Nyquist frequency is often used as a figure of merit. NASA science data purchase (SDP) specificationsindicate
that the edge quality associated with the panochromatic band will provide aMTF of 0.09 or greater at the Nyquist frequency,
while edge quality associated with each multispectral band will provide a MTF of 0.20 or greater at the Nyquist frequency.
An edge method description is described using a combination of Fermi function fit, modified Savitzky-Golay filtering and the
line spread function (LSF) with the MTF calculated by applying the Fourier transformation to LSF. Additionally, a pulse
method and parametric edge detection method are described. Findings revea that QuickBird has consistently met SDP
specifications with significant margins.
Derived from text
Satellite Imagery; Modulation Transfer Function; Spatial Resolution; Frequency Response; Edge Detection; Image Analysis
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20080021654 Space Imaging EOSAT, Thornton, CO, USA
Airport Mapping and Perpetual Monitoring Using IKONOS
Damjanovic, Dejan; Proceedings of the 2004 High Spatial Resolution Commercial Imagery Workshop; January 30, 2006;
32 pp.; In English; See aso 20080021597; Original contains color illustrations, Copyright; Avail.: CASI: A03, Hardcopy;
Available from CASl on CD-ROM only as part of the entire parent document

This presentation focuses on the use of IKONOS imagery in airport mapping and perpetual monitoring. This task wasin
answer to the problem of building cost-effective airport mapping databases for potential civil and military airports worldwide
in order to enhance operationa and all-weather safety. An additional challenge was how to keep those databases up-to-date
with changes due to construction or unplanned events such as wars, floods, and other natural or political events, as well as
alerting the user community of such updates. A life cycle for airport monitoring is highlighted which includes the construction
of a geospatial information system (GIS) database, airport monitoring, updating of the GIS database and alerting all usersto
data changes. Leveraging the extensive archive of IKONOS images, notification of newly acquired imagery can be provided
with automation allowing the ability to filter the imagery for significant changes as images are received.
Derived from text
Earth Observations (From Space); Satellites, Satellite Imagery; Airports, Geographic Information Systems; Data Bases

20080021656 National Geospatial-Intelligence Agency, Saint Louis, MO, USA
OrbView-3 Relative Accuracy Results and Impacts on Exploitation and Accuracy Improvement
Badgall, Paul; Grohman, Greg; Proceedings of the 2004 High Spatial Resolution Commercial Imagery Workshop; January 30,
2006; 14 pp.; In English; See also 20080021597; Original contains color illustrations; Copyright; Avail.: CASI: A03,
Hardcopy; Available from CASI on CD-ROM only as part of the entire parent document

In order to better exploit OrbView-3 its internal dynamics (or relative accuracy) needs to be understood to standardize
production procedures. The National Geospatial Intelligence Agency therefore undertook a relative evaluation on Orbview-3
datato investigate possible errors that may not have been visible or obvious during the traditional CCAP geometric evaluation
performed in Summer 2004. Different tests, performed on much larger datasets, were undertaken to seek out any systematic
issues that could be looked into deeper as timer permits. This presentation is an early look at those relative accuracy results,
impacts on exploitation and accuracy improvement data. Overall, the absolute accuracy of Orbview-3 is very good, however
absolute, relative and interior orientation errors should be considered when controlling or triangulating sensor data. These
errors are relatively small in comparison to those generated by the per-pixel repositioning that occurs from elevation errors
within the orthorectification process.
Derived from text
Satellites, Satellite Imagery; Accuracy; Geometric Rectification (Imagery); Image Analysis

20080021804 Library of Congress, Washington, DC USA
North American Oil Sands: History of Development, Prospects for the Future
Humphries, Marc; Jan 17, 2008; 31 pp.; In English
Report No.(s): AD-A477532; CRS-RL34258; No Copyright; Avail.: Defense Technical Information Center (DTIC)
ONLINE: http://hdl.handle.net/100.2/ADA477532

When it comes to future reliable oil supplies, Canada’s oil sandswill likely account for agreater share of U.S. oil imports.
Oil sands account for about 46% of Canada’'s total oil production and oil sands production is increasing as conventional oil
production declines. Since 2004, when a substantial portion of Canada’s oil sands were deemed economic, Canada, with about
175 hillion barrels of proved oil sands reserves, has ranked second behind Saudi Arabiain oil reserves. Canadian crude oil
exports were about 1.82 million barrels per day (mbd) in 2006, of which 1.8 mbd or 99% went to the USA. Canadian crude
oil accounts for about 18% of U.S. net imports and 12% of al U.S. crude oil supply. Oil sands, a mixture of sand, bitumen
(aheavy crude that does not flow naturally), and water, can be mined or the oil can be extracted in-situ using thermal recovery
techniques. Typically, oil sands contain about 75% inorganic matter, 10% bitumen, 10% silt and clay, and 5% water. Oil sand
is sold in two forms: (1) as araw bitumen that must be blended with a diluent for transport, and (2) as a synthetic crude oil
(SCO) after being upgraded to constitute a light crude. Bitumen is a thick tar-like substance that must be upgraded by adding
hydrogen or removing some of the carbon. Exploitation of oil sands in Canada began in 1967, after decades of research and
development that began in the early 1900s. The Alberta Research Council (ARC), established by the provincial government
in 1921, supported early research on separating bitumen from the sand and other materials. Demonstration projects continued
through the 1940s and 1950s. The Great Canadian Oil Sands company, established by U.S.-based Sunoco, later renamed
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Suncor, began commercia production in 1967 at 12,000 barrels per day. In the USA, a number of obstacles, including the
remote and difficult topography, scattered deposits, and lack of water, have resulted in an uneconomic oil sands resource base.
DTIC

Canada; Crude Qil; Extraction; International Trade; Oils, Sands

44
ENERGY PRODUCTION AND CONVERSION
Includes specific energy conversion systems, e.g., fuel cells; and solar, geothermal, windpower, and waterwave conversion systems;

energy storage; and traditional power generators. For technologies related to nuclear energy production see 73 Nuclear Physics. For
related information see also 07 Aircraft Propulsion and Power; 20 Spacecraft Propulsion and Power; and 28 Propellants and Fuels.

20080021183 NASA Glenn Research Center, Cleveland, OH, USA
Closed-Cycle Hydrogen-Oxygen Regenerative Fuel Cell at the NASA Glenn Research Center-An Update
Bents, David J.; Chang, Bei-Jiann; Johnson, Donald W.; Garcia, Christopher P.; April 2008; 15 pp.; In English; 2007 Fuel Cell
Seminar, 15-22 Oct. 2007, San Antonio, TX, USA; Original contains color and black and white illustrations
Contract(s)/Grant(s): WBS 561581.02.08.03.15.03
Report No.(s): NASA/TM-2008-215055; E-16268; No Copyright; Avail.: CASI: A03, Hardcopy
ONLINE: http://hdl.handle.net/2060/20080021183

The closed cycle hydrogen-oxygen proton exchange membrane (PEM) regenerative fuel cell (RFC) at the NASA Glenn
Research Center has demonstrated multiple back-to-back contiguous cycles at rated power and round-trip efficiencies up to
52 percent. It is the first fully closed cycle RFC ever demonstrated. (The entire system is sealed; nothing enters or escapes
the system other than electrical power and heat.) During fiscal year fiscal year (FY) FY06 to FY 07, the system s numerous
modifications and internal improvements focused on reducing parasitic power, heat loss, and noise sighature; increasing its
functionality as an unattended automated energy storage device; and in-service reliability.
Author
Regenerative Fuel Cells, Closed Cycles, Power Efficiency; Energy Storage; Cooling

20080021385 Schadow (Klaus), San Clemente, CA, USA
Energetics and Power Generation
Schadow, Klaus, Mar 1, 2007; 63 pp.; In English; Original contains color illustrations
Report No.(s): AD-A476826; No Copyright; Avail.: Defense Technical Information Center (DTIC)
ONLINE: http://hdl.handle.net/100.2/ADA476826
No abstract available
Electric Generators; Electric Power Plants

20080021764 Townsend and Townsend and Crew, LLP, San Francisco, CA, USA
Direct Alcohol Fuel Cells Using Solid Acid Electrolytes
Haile, S. M., Inventor; Uda, T., Inventor; 30 Mar 05; 9 pp.; In English
Contract(s)/Grant(s): NSF-DMR-9902882; ONR-N00014-02-1-0192
Patent Info.: Filed Filed 30 Mar 05; US-Patent-Appl-SN-11-095-464
Report No.(s): PB2007-109292; No Copyright; Avail.: CASI: A02, Hardcopy

Direct acohol fuel cells using solid acid electrolytes and internal reforming catalysts are disclosed. The fuel cell generally
comprises an anode, a cathode, a solid acid electrolyte and an internal reforming catalyst. The internal reforming catalyst may
comprise any suitable reformer and is positioned adjacent the anode. In this configuration the heat generated by the exothermic
fuel cell catalyst reactions and ohmic heating of the fuel cell electrolyte drives the endothermic fuel reforming reaction,
reforming the alcohol fuel into hydrogen. Any alcohol fuel may be used, e.g. methanol or ethanol. The fuel cells according
to this invention show increased power density and cell voltage relative to direct acohol fuel cells not using an internal
reformer.
NTIS
Alcohals; Catalysts; Electrolytes; Fuel Cells; Patent Applications; Solid Electrolytes
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20080021837 Oak Ridge National Lab., TN USA
Magnetohydrodynamic Electromagnetic Pulse (MHD-EMP) Interaction with Power Transmission and Distribution
Systems
Tesche, F M; Barnes, P R; Méeliopoulos, A P, Feb 1992; 113 pp.; In English
Contract(s)/Grant(s): DNA-IACRO-90-822; 1A-0046-C156-A1
Report No.(s): AD-A477653; ORNL/SUB/90-SG828/1; No Copyright; Avail.: Defense Technical Information Center
(DTIC)
ONLINE: http://hdl.handle.net/100.2/ADA477653

This report discusses the effects of the late-time high-altitude electromagnetic electrical transmission and distribution
(T&D) systems. This environment, known as the magnetohydrodynamic electromagnetic pulse (MHD-EMP, isavery slowly
varying electric field induced in the earth’s surface, similar to the field induced by a geomagnetic storm. It can result in the
flow of aquasi-dc current in grounded power lines and in the subsequent magnetic saturation of transformers. This saturation,
in turn, causes 60-Hz harmonic distortion and an increase in the reactive power required by generation facilities. This report
analyzes and discusses these phenomena. The MHD-EMP environment is briefly discussed, and a simplified form of the
earth-induced electric field is developed for use in a parametric study of transmission line responses. Various field coupling
models are described, and calculated results for the responses of both transmission and distribution-class power lines are
presented. These calculated responses are compared with measurements of transformer operation under dc excitation to infer
the MHD-EMP response of these power system components. It is found that the MHD- EMP environment would have a
marked effect on a power system by inducing up to several hundreds of amperes of quasi-dc current on power lines. These
currents will cause transformers to saturate which could result in excessive harmonic generation, voltage swings, and voltage
suppression. The design of critical facilities which are required to operate during and after MHD-EMP events will have to be
modified in order to mitigate the effects of these abnormal power system conditions.
DTIC
Electric Fields; Electromagnetic Pulses; Magnetic Fields, Magnetohydrodynamics

20080021896 Library of Congress, Washington, DC USA
Electric-Drive Propulsion for U.S. Navy Ships: Background and Issues for Congress
O'Rourke, Ronald; Jul 31, 2000; 69 pp.; In English
Report No.(s): AD-A477822; CRS-RL30622; No Copyright; Avail.: Defense Technical Information Center (DTIC)
ONLINE: http://hdl.handle.net/100.2/ADA477822

The Navy in January 2000 selected electric-drive propulsion technology for use on its planned next-generation DD-21
land-attack destroyer and is considering it for use on other kinds of Navy shipsaswell. Electric drive posesissuesfor Congress
concerning its costs, benefits and risks, and how the technology should be integrated into the DD-21 program or other
ship-acquisition programs. Several foreign countries are developing or using electric drive in commercial or naval ships. The
U.S. Navy's electric-drive development effort centers on the Integrated Power System (IPS) program. Severa private-sector
firmsin the USA are now pursuing electric drive for the U.S. Navy market. Electric drive offers significant anticipated benefits
for U.S. Navy ships in terms of reducing ship life-cycle cost, increasing ship stealthiness, payload, survivability, and power
available for non-propulsion uses, and taking advantage of a strong electrical power technological and industrial base.
Potential disadvantages include higher near term costs, increased technical risk, increased system complexity, and less
efficiency in full-power operations. The current scarcity of precise and systematic estimates of the costs and benefits of electric
drive makesit difficult for policymakers to assess the relative cost-effectiveness of differing technical approachesto achieving
electric drive. Some of the risks involved in developing electric-drive technology have been mitigated by the successful
development of electric-drive technology for commercial ships; estimates of the amount of remaining risk vary. The Navy has
stated that devel oping common electric-drive components is feasible for several kinds of Navy ships and that pursuing electric
drive technology in the form of a common family of components could have advantages for the Navy. The potential savings
associated with a common system are difficult to estimate, but could be substantial.
DTIC
Electric Generators; Electric Motors; Electric Propulsion; Navy; Propulsion System Configurations; Propulsion System
Performance; Ships
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20080021900 Aerospace Corp., El Segundo, CA USA
Pico Satellite Solar Cell Testbed (PSSC Testbed) Design
Simburger, E J; Liu, S; Halpine, J S; Hinkley, D A; Rumsey, D L; Swenson, J; Granata, J E; Yoo, H; Sep 30, 2007; 17 pp.;
In English; Original contains color illustrations
Contract(s)/Grant(s): FA8802-04-C-0001
Report No.(s): AD-A477827; TR-2007(1210)-2; No Copyright; Avail.: Defense Technical Information Center (DTIC)
ONLINE: http://hdl.handle.net/100.2/ADA477827

The PSSC Testbed flight experiment is designed to obtain accelerated space environment degradation data for advanced
solar cells. The acceleration factor, with respect to total dose radiation for operational missions, will be obtained by flying the
PSSC Testbed in a Geosynchronous Transfer Orbit (GTO). The resulting data will provide DOD and commercial users of
advanced solar cells insight into the actua performance of these solar cells before they are flown as the power supply of a
multimillion dollar satellite.
DTIC
Solar Cells; Test Stands

45
ENVIRONMENT POLLUTION

Includes atmospheric, water, soil, noise, and thermal pollution.

20080021363 Government Accountability Office, Washington, DC, USA
Aviation and the Environment: NextGen and Research and Development Are Keys to Reducing Emissions and their
Impact on Health and Climate
Dillingham, Gerald L.; May 06, 2008; 41 pp.; In English; Original contains black and white illustrations
Report No.(s): GAO-08-706T; No Copyright; Avail.: CASI: A03, Hardcopy

This testimony addresses (1) the scope and nature of aviation emissions, (2) the status of selected key federal efforts to
reduce aviation emissions, and (3) next steps and challenges in reducing aviation emissions. The testimony updates prior GAO
work with FAA data, literature reviews, and interviews with agency officials, industry and environmental stakeholders, and
selected experts.
Author
Exhaust Emission; Aircraft Engines; Air Pollution; Exhaust Gases; Airports

20080021427 Forest Service, Portland, OR USA

Ozone Injury in West Coast Forests: 6 Years of Monitoring

Campbell, S. J; Wanek, R.; Coulston, J. W.; Jun. 2007; 60 pp.; In English

Report No.(s): PB2007-112110; FSGTR-PNW-722; No Copyright; Avail.: National Technical Information Service (NTIS)
Six years of monitoring for ozone injury by the Pacific Northwest Research Station Forest Inventory and Analysis

Program are reported. The methods used to evaluate injury, compute an injury index, and estimate risk are described.

Extensive injury was detected on ozone biomonitoring sites for all years in California, with ponderosa and Jeffrey pines,

mugwort, skunkbush, and blue elderberry showing injury. Little or no injury was detected in Oregon and Washington. The

relation of observed injury to ambient ozone levels is discussed. The areas with the highest modeled risk of ozone injury are

the areas east of Los Angeles, the southern Sierra Nevada, and portions of the central coast.

NTIS

Coasts; Forests, Ozone; Forest Management

20080021445 Denver Univ., Denver, CO, USA

On-Road Remote Sensing of Automobile Emissions in the Phoenix Area: Year 6, November 2006

Bishop, G. A.; Stadtmuller, R.; Stedman, D. H.; Jul. 2007; 48 pp.; In English

Contract(s)/Grant(s): E-23-9

Report No.(s): PB2007-112623; CRC-E-23-9; No Copyright; Avail.: National Technical Information Service (NTIS)

The University of Denver conducted a five-day remote sensing study in the Phoenix, AZ area in the fall of 2006. The
remote sensor used in this study is capable of measuring the ratios of CO, HC, and NO to CO2 in motor vehicle exhaust. From
these ratios, we calculate mass emissions per kg (or gallon) of fuel and the percent concentrations of CO, CO2, HC and NO
in motor vehicle exhaust which would be observed by atailpipe probe, corrected for water and any excess oxygen not involved
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in combustion. The system used in this study was also configured to determine the speed and acceleration of the vehicle, and
was accompanied by a video system to record the license plate of the vehicle. This was the sixth year of a multi-year
continuing study to characterize motor vehicle emissions and deterioration in the Phoenix area. However, because of the
non-ideal driving mode at the site in the first year (1998), a new ramp similar to the Denver, Chicago and L.A. Basin sites
had been used in 1999, 2000, 2002, 2004 and was again used this year.

NTIS

Air Pollution; Automobiles, Exhaust Emission; Pollution Control; Remote Sensing; Roads

20080021449 Environmental Protection Agency, Washington, DC, USA; Department of Energy, Washington, DC, USA
Coal Combustion Waste Management at Landfills and Surface Impoundments, 1994-2004
January 2006; 268 pp.; In English
Report No.(s): PB2007-112594; EPA-530-R-06-012; No Copyright; Avail.: CASI: A12, Hardcopy

Fossil fuel combustion (FFC) wastes are the wastes produced from the burning of fossil fuels (i.e., coal, ail, natural gas).
This includes al ash, slag, and particulates removed from flue gas. FFC wastes are categorized by EPA as a ‘ special waste’
and have been exempted from federal hazardous waste regulations under Subtitle C of the Resource Conservation and
Recovery Act (RCRA).
NTIS
Coal; Combustion; Landfills; Waste Management

20080021450 Environmental Protection Agency, Washington, DC, USA
Solid Waste Management and Greenhouse Gases. A Life-Cycle Assessment of Emissions and Sinks. Third Edition
Sep. 2006; 172 pp.; In English
Report No.(s): PB2007-112587; EPA-530-R-06-004; No Copyright; Avail.: CASI: A08, Hardcopy

In the 21st century, management of municipal solid waste continues to be an important environmental challenge. Climate
change is also a serious issue, and the USA is embarking on a number of voluntary actions to reduce the emissions of
greenhouse gases that can intensify climate change. This report examines how municipal solid waste management and climate
change are related. Management of municipal solid waste presents many opportunities for greenhouse gas emission reductions.
Source reduction and recycling can reduce emissions at the manufacturing stage, increase forest carbon storage, and avoid
landfill methane emissions. Combustion of waste allows energy recovery to displace fossil fuel-generated electricity from
utilities, thus reducing greenhouse gas emissions from the utility sector and landfill methane emissions. Diverting organic
materials from landfills also reduces methane emissions.
NTIS
Air Pollution; Climate Change; Greenhouse Effect; Pollution Control; Sinks;, Solid Wastes; Waste Management

20080021451 Environmental Protection Agency, Washington, DC, USA
SmartWay SIP and Transportation Conformity Guidance: Accounting for NOx Reductions from Trailer Aerodynamic
Kits and Low Rolling Resistance Tires. Guidance for State and Local Air and Transportation Agencies
Jun. 2007; 35 pp.; In English
Report No.(s): PB2007-112582; EPA-420-B-07-004; No Copyright; Avail.: CASI: A03, Hardcopy

The purpose of this guidanceisto describe how to quantify and use reductionsin nitrogen oxides (NO(x)) that result when
trucks are ouitfitted with two specific SmartWay fuel efficient technologies: low rolling resistance tires and trailer aerodynamic
kits. This guidance describes how to apply these NOx reductions in state implementation plans (SIPs) and in transportation
conformity determinations. Therefore, this guidance could be of interest primarily to ozone and particul ate matter (PM2.5 and
PM10) nonattainment and maintenance areas that are considering additional ways to reduce NOx for reasonable further
progress (RFP) SIPs, attainment demonstrations, or maintenance plans, or in transportation conformity determinations. EPAS
intent in producing this guidance is to facilitate the adoption of SmartWay projects as a cost-effective way to achieve needed
NOx emission reductions while ensuring that these projects meet SIP and conformity requirements.
NTIS
Air Pollution; Kits; Nitrogen Oxides; Pollution Control; Tires; Trailers; Transportation; Trucks

20080021452 Cdlifornia Univ., Lawrence Berkeley National Lab., Berkeley, CA, USA
Meteorological and Air Quality Impacts of Heat Island Mitigation Measures in Three U.S. Cities
Taha, H.; Chang, S. C.; Akbari, H.; Apr. 2000; 61 pp.; In English
Report No.(s): PB2007-112581; LBNL-44222; No Copyright; Avail.: CASI: A04, Hardcopy
This report investigates the air pollution reduction benefits associated with mitigating urban heat islands in three U.S.
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cities. The effects of these measures in Salt Lake City, Baton Rouge, and Sacramento were evaluated through mesoscale
meteorological and air quality modeling. The simulations indicate that for these three U.S. cities, adopting heat island
reduction measures can result in various meteorological and air quality changes. The meteorological simulations suggest that
each of the three pilot cities benefits from reduced ambient air temperatures. Decreases typically range from 1 to 2K (1.8 -
3.60F) over modified areas. In Salt Lake City, reductions in ambient air temperatures reach up to 2K (3.60F) at 1600 LST.
The city achieves reductions in ozone concentrations of up to 3 or 4 ppb, the equivalent of about 3.5% if it were compared
to an urban peak of 95 ppb. In Baton Rouge, reductions in ambient air temperatures of 0.75K (1.40F) are possible and ozone
reductions reach up to 4 or 5 ppb, the equivalent of about 4% if compared to an urban peak of 113 ppb. Finally, Sacramento
enjoys reductions of 1.2K (2.20F) as a result of heat island mitigation measures. Although these temperature reductions are
not as large as those experienced in Salt Lake City, for example, their impacts on ozone are relatively larger, with reductions
of up to 10 ppb from peak ozone concentrations (about 7% of the peak of 139 ppb).

NTIS

Air Pollution; Air Quality; Cities, Heat Islands; Pollution Control

20080021454 Environmental Protection Agency, Washington, DC, USA
Global Mitigation of Non-CO2 Greenhouse Gases
Jun. 2006; 430 pp.; In English
Report No.(s): PB2007-112584; EPA-430-R-06-005; No Copyright; Avail.: CASI: A19, Hardcopy
This report will provide mitigation abatement costs for reductions of non-CO2 greenhouse gases, by source category and
region. The principal technologies for reducing emissions will be thoroughly described and technical and economic
assumptions documented.
NTIS
Air Pollution; Carbon Dioxide; Costs; Greenhouse Effect; Pollution Control

20080021502 National Inst. of Standards and Technology, Gaithersburg, MD USA
Database Tools for Modeling Emissions and Control of Air Pollutants from Consumer Products, Cooking, and
Combustion
Howard-Reed, C.; Polidoro, B.; Nov. 2006; 69 pp.; In English
Report No.(s): PB2007-112597; NISTIR-7364; No Copyright; Avail.: CASI: A04, Hardcopy

In order to estimate building contaminant concentrations and associated occupant exposures, indoor air quality (I1AQ)
model users require data related to source strengths and other contaminant transport mechanisms (e.g. sinks, filters). Much of
this information exists in the literature; however, it is not readily accessible, thereby requiring users to expend significant
efforts in searching for this information. To support the modeling process, the National Institute of Standards and Technology
(NIST) has created a series of model input databases for use in its multizone IAQ and ventilation model CONTAM. As part
of this effort, a standard data entry format was developed, as well as a computer program to search the database for specific
records and build a CONTAM input library. These databases and tools can serve as a basis for building an extensive collection
of model input parameters, assessing the quality and completeness of existing data sets, and alow for identification of
significant data gaps.
NTIS
Air Pollution; Air Quality; Combustion; Consumers; Data Bases, Indoor Air Pollution; Pollution Control

20080021733 San Diego State Univ., San Diego, CA USA
Research into the Development of Biological Methods of Dust Suppression in the Antelope Valley
Unger, J.; Zink, T.; Feb. 2007; 42 pp.; In English
Report No.(s): PB2007-109585; No Copyright; Avail.: CASI: A03, Hardcopy

Antelope Valley, located fifty miles north of LosAngelesin the Mojave Desert, has been experiencing air quality problems
caused by frequent dust storms. Bordered to the south by the San Gabriel Mountains, to the west by Coastal Mountain Ranges
and to the northwest by the Tehachapi Mountains, Antelope Valley was intensely farmed until 10 to 20 years ago. Increased
water costs caused many farmers to abandon farming, leaving vast tracts of bare, disturbed land. The air pollution problem
caused by the abandonment of farms, miles of dirt roads, increased construction, summer brushfires and other human
disturbances, combined with high winds, has led to high levels of PM(sub 10) in and around Lancaster and Paimdale. A
resurgence of farming in Antelope Valley has been seen over the last few years. Most of the land used during the farming
season is left fallow for up to three years because of pathogens in the soil from root crops. This practice introduces additional
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airborne dust into an already existing air problem. The Dustbusters, comprised of a coalition of local farmers, the Antelope
Valley Resources Conservation District, the California Air Resources Board, South Coast Air Quality Management, the USA
Department of Agriculture, the Natura Resource Conservation Service, the City of Los Angeles Department of World
Airports, and Southern California Edison, invited the Soil Ecology and Restoration Group (SERG) of San Diego State
University to join them in addressing issues of dust mitigation in Antelope Valley.

NTIS

Air Pollution; Dust; Dust Collectors; Pollution Control; Valleys

20080021738 Office of Air Quality Planning and Standards, Research Triangle Park, NC USA

Technical Support Document for the Prevention of Significant Deterioration and Nonattainment Area New Source

Review: Emissions Increase Test for Electric Generating Units

Apr. 2007; 99 pp.; In English

Report No.(s): PB2007-112083; EPA/457/R-07/001; No Copyright; Avail.: National Technical Information Service (NTIS)
This Technical Support Document contains information and analyses supporting the proposed rule Prevention of

Significant Deterioration, Nonattainment New Source Review, and New Source Performance Standards: Electric Generating

Units (70 FR 61081). Our supplemental proposal contains additional regulatory and policy background for the proposed rule,

as well as the specific regulatory language. This TSD contains specific information about three separate analyses conducted

in support of the proposed regulatory approach, as included in the proposa and the supplemental proposal.

NTIS

Air Pollution; Deterioration; Pollution Control; Prevention

20080021751 ICF International, Inc., Fairfax, VA, USA
Lead Human Exposure and Health Risk Assessments for Selected Case Studies (Draft Report). Volume 2. Appendices
Jul. 2007; 774 pp.; In English
Contract(s)/Grant(s): EP-D-06-115
Report No.(s): PB2007-112259; EPA/452/D-07/001B; No Copyright; Avail.: CASI: A99, Hardcopy

Due to its physica and chemical properties, lead (Pb) exists in the environment predominantly in solid form.
Consequently upon emission into the air, Pb deposits onto surfaces or exists in the atmosphere as a component of atmospheric
aerosol, and usualy in the form of various Pb compounds. The National Ambient Air Quality Standard (NAAQS) for Pb
pertains to the Pb content of al Pb compounds that may be emitted to air. The major environmental transport pathway for
anthropogenic Pb is the atmosphere, in which it can also undergo secondary dispersal via the deposition and resuspension of
particles containing Pb. Airborne Pb particles generally have a bimodal distribution with the greater mass of Pb found in the
fine fraction, for which deposition is slower and less efficient than for larger particles. Accordingly Pb may be widely
dispersed. Wet and dry deposition are the ultimate paths by which Pb particles are removed from the atmosphere. This
appendix describes information on sources and emissions of Pb to the atmosphere, and Pb air monitoring data.
NTIS
Exposure; Health; Lead (Metal); Risk Assessment; Public Health

20080021752 ICF International, Inc., Fairfax, VA, USA
Lead Human Exposure and Health Risk Assessments for Selected Case Studies (Draft Report). Volume 1. Human
Exposure and Health Risk Assessments: Full-Scale
Jul. 2007; 158 pp.; In English
Contract(s)/Grant(s): EP-D-06-115
Report No.(s): PB2007-112258; EPA/452/D-07/001A; No Copyright; Avail.: CASI: A08, Hardcopy

This document is the first volume of the draft report Lead Human Exposure and Health Risk Assessments for Selected
Areas. This volume describes the quantitative human exposure and health risk assessments being conducted to inform the U.S.
Environmental Protection Agency’s (EPA’s) current review of the National Ambient Air Quality Standards (NAAQS) for lead
(Pb). The draft risk assessment report is being provided to the Clean Air Science Advisory Committee (CASAC) and the public
for review in advance of a public meeting of the CASAC Pb panel planned for August 28-29, 2007. Following that meeting,
we will take CASAC and public comments into account in preparing the final document. We plan to complete the final risk
assessment report in October, 2007.
NTIS
Exposure; Health; Lead (Metal); Risk Assessment; Public Health; Air Pollution; Air Quality
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20080021761; National Council of the Paper Industry for Air and Stream Improvement, Inc., Gainesville, FL, USA
Innovative Titania-Activated Carbon System for Removal of VOC’s and HAP’s from Pulp, Paper, Paperboard Mills,
and Wood Products Facilities with In-Situ Regeneration Capabilities

Apr. 30, 2007; 101 pp.; In English

Contract(s)/Grant(s): DE-FC36-031D14437

Report No.(s): DE2007-909185; No Copyright; Avail.: National Technical Information Service (NTIS)

Forest products provide essential resources for human civilization, including energy and materials. In processing forest
products, however, unwanted byproducts, such as volatile organic compounds (VOCs) and hazardous air pollutants (HAPSs)
are generated. The goal of this study was to develop a cost effective and reliable air pollution control system to reduce VOC
and HAP emissions from pulp, paper and paperboard mills and solid wood product facilities. Specifically, this work focused
on the removal of VOCs and HAPs from high volume low concentration (HVLC) gases, particularly methanol since it is the
largest HAP constituent in these gases. Three technologies were developed and tested at the bench-scale: (1) A novel
composite material of activated carbon coated with a photocatalyst titanium dioxide (TiO2) (referred to as TiO2-coated
activated carbon or TiIO2/AC), (2) anovel silicagel impregnated with nanosized TiO2 (referred to as silica-titania composites
or STC), and (3) bidfiltration. A pilot-scale reactor was aso fabricated and tested for methanol removal using the TiO2/AC
and STC. The technical feasibility of removing methanol with TiO2/AC was studied using a composite synthesized via a spay
desiccation method. The removal of methanol consists of two consecutive operation steps. removal of methanol using
fixed-bed activated carbon adsorption and regeneration of spent activated carbon using in-situ photocatalytic oxidation.
Regeneration using photocatal ytic oxidation employed irradiation of the TiO2 catalyst with low-energy ultraviolet (UV) light.
NTIS
Activated Carbon; Air Pallution; Boards (Paper); Industries, Organic Compounds; Pollution Control; Titania; Wood

20080021847 National Inst. for Occupational Safety and Health, Cincinnati, OH USA; Environmental Protection Agency,
Washington, DC USA
Preventing Worker Injuries and Deaths from Explosions in Industrial Ethylene Oxide Sterilization Facilities. Revised
Edition. NIOSH-EPA-EOSA Alert
January 2007; 40 pp.; In English
Report No.(s): PB2007-112909; DHHS/PUB/NIOSH-2007-164; EPA/550/F-99/018; No Copyright; Avail.: CASI: A0S,
Hardcopy

The National Institute for Occupational Safety and Health (NIOSH), the U.S. Environmental Protection Agency (EPA),
and the Ethylene Oxide Sterilization Association (EOSA) request assistance in preventing explosions at industrial ethylene
oxide (EtO) sterilization facilities and EtO repackaging plants. EtO is a flammable gas. During sterilization procedures, EtO
can easily form explosive mixtures when it is vented to certain types of emission control devices such as catalytic oxidizers.
Between 1994 and 1998, EtO was involved in 10 explosions at industrial EtO sterilization facilities and EtO repackaging
plants. One of these explosions caused 1 death and 59 injuries among workers. All of these incidents caused damage to the
plants, most of which used catalytic oxidizers to control EtO emissions. This Alert informs owners, managers, supervisors,
engineers, safety professionals, and workers about the explosions, injuries, and deaths that may occur at industrial EtO
sterilization facilities and repackaging plants. Steps are recommended for preventing these explosions.
NTIS
Ethylene Oxide; Health; Hygiene; Industrial Safety; Safety; Serilization

20080022246 Southern States Energy Board, Norcross, GA, USA

Southeast Regional Carbon Sequestration Partnership: Phase I. Final Report

Nemeth, K. J; Nov. 01, 2006; 107 pp.; In English

Contract(s)/Grant(s): DE-FC26-03NT41980

Report No.(s): DE2007-909272; No Copyright; Avail.: National Technical Information Service (NTIS)

The Southeast Regional Carbon Sequestration Partnership’s (SECARB) Phase | program focused on promoting the
development of a framework and infrastructure necessary for the validation and commercial deployment of carbon
sequestration technologies. The SECARB program, and its subsequent phases, directly support the Global Climate Change
Initiative's goal of reducing greenhouse gas intensity by 18 percent by the year 2012. Work during the project’s two-year
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period was conducted within a Task Responsibility Matrix. The SECARB team was successful in accomplishing its tasks to
define the geographic boundaries of the region; characterize the region; identify and address issues for technology deployment;
develop public involvement and education mechanisms; identify the most promising capture, sequestration, and transport
options; and prepare action plans for implementation and technology validation activity.

NTIS

Carbon; Climate Change; Carbon Dioxide; Climatology

46
GEOPHYSICS

Includes Earth structure and dynamics, aeronomy; upper and lower atmosphere studies; ionospheric and magnetospheric physics; and
geomagnetism. For related information see 47 Meteorology and Climatology; and 93 Space Radiation.

20080020586 USA Climate Change Technology Program, Washington, DC USA

U.S. Climate Change Technology Program: Strategic Plan

Sep 2006; 245 pp.; In English; Original contains color illustrations

Report No.(s): AD-A477362; No Copyright; Avail.: Defense Technical Information Center (DTIC)

In February 2002, President George W. Bush reorganized the overarching management structure that coordinates and
directs U.S. climate change research and development activities. Under this new structure, climate change science and
climate-related technology research programs are integrated to an extent not seen previously. The Climate Change Science
Program (CCSP) was established to reduce the uncertaintiesin climate science and devel op science-based resources to support
decision makers. The Climate Change Technology Program (CCTP) was formed to coordinate the Federal Government’s
portfolio of climate-related technology research and development activities, including technology deployment and adoption
activities. The Strategic Plan expands on the themes presented in CCTP's Vision and Framework for Strategy and Planning.
The technologies outlined in this Plan hydrogen, biorefining, clean coal, carbon sequestration, nuclear fission and fusion,
advanced concepts in buildings, industry, transportation and electric energy storage and distribution, and others have the
potential to transform our economy in fundamental ways that can address not just climate change, but energy security, air
quality, and other pressing needs. The Plan articulates a vision of the role for advanced technologies, defines a supporting
mission for the CCTP, establishes guiding principles for Federal R& D agenciesto usein formulating R& D portfolios, outlines
approaches to attain CCTP's strategic goals, and identifies a series of next steps toward implementation.

DTIC
Climate Change; Greenhouse Effect; Research Management; Technology Assessment

20080021232 Alaska Univ., Fairbanks, AK, USA
Investigating the Auroral Thermosphere with N2+ Lidar
Collins, Richard L.; Su, Liguo; Lummerzheim, Dirk; Doe, Richard A.; Characterising the lonosphere; June 2006, pp. 2-1 -
2-14; In English; See also 20080021218; Original contains color and black and white illustrations
Contract(s)/Grant(s): ATM-05-14103
Report No.(s): Paper 2; Copyright; Avail.: CASI: A03, Hardcopy; Available from CAS| on CD-ROM only as part of the
entire parent document

We present a new lidar method for investigation of the aurorally-modified ionosphere. Resonance nitrogen-ion (N2(+)
XB) lidar system is capable of making measurements of aurorally-ionized nitrogen in the polar ionosphere up to altitudes of
approx.300 km. We present a description of the prototype resonance lidar system that is currently being developed at Poker
Flat Research Range. We compare the technical features and capabilities of this lidar system to conventional resonance lidar
systems that measure atomic metals. Unlike incoherent scatter radar, the lidar measures a specific ionic species as opposed to
a total ion profile. We describe how assimilative observational-modelling studies of the auroral E-region that combine
measurements made with the lidar system, a radar system (i.e., the Advanced Modular Incoherent Scatter Radar), and a
meridian scanning photometer with a multi-species ionospheric chemistry model will be conducted. We discuss how these
observational-modelling studies will yield more accurate estimates of the ionic populations. We discuss how these studies can
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yield estimates of nitric oxide production while it is being created in the aurora, estimates of the auroral particle energy
spectrum, and allow insights into the structure of pulsating aurora.

Author

Nitrogen; lonized Gases, Particle Energy; Atmospheric Chemistry; Auroral Zones; Electrophotometers, Optical Radar;
Auroras

20080021239 Universidad de Concepcion, Concepcion, Chile
Morphology of Southern Hemisphere Riometer Auroral Absorption
Foppiano, A. J.; Characterising the lonosphere; June 2006, pp. 4-1 - 4-26; In English; See also 20080021218; Original
contains color and black and white illustrations
Contract(s)/Grant(s): INT-8815373; DPP-9119753; 1940934
Report No.(s): Paper 4; Copyright; Avail.: CASI: A03, Hardcopy; Available from CASI on CD-ROM only as part of the
entire parent document

A morphology of riometer auroral absorption is derived from hourly values, determined at several Southern Hemisphere
stations, located both near the centre of the auroral absorption zone and at higher and lower latitude fringes of the zone. Since
spatial coverage of the data precludes a detailed morphology determination, use was made as guideline at all stages of an
auroral absorption model derived for the Northern Hemisphere (NH). The day-to-day variability was first determined from
cumulative amplitude-probability distributions calculated for a given hour at a given location for a range of geophysical
conditions. These distributions are found to be well represented by log-normal distributions for most locations, times-of-day
and solar and geomagnetic activity levels, over the range of absorption for which values are more accurate (typicaly 0.3 dB
or above). Furthermore, parameters of log-normal distributions are found to be related following a known simple expression,
so as to permit full specification of any distribution by a single parameter. Both these results are found to be consistent with
the NH counterparts. Then time-of-day dependencies were determined for severa distribution parameters. These were also
found to show the same features than in the NH except for locations near the so-called South Atlantic Anomaly of the
geomagnetic field. Determination of latitude and longitude dependencies are only possible when due account is taken of the
widening and equator ward movement of the auroral absorption zone with increasing geomagnetic activity level. Assuming
Gaussian latitude dependencies apply for all hours, longitude factors are determined so as to be consistent with observed
geomagnetic activity level dependencies of absorption distribution parameters for the different longitudes. These factors lead
to longitude dependence, which is consistent with theoretical and empirical evidence from other phenomena. This result seems
to be different from that that holds for the NH.
Author
Riometers, Southern Hemisphere; Morphology; Normal Density Functions, Auroral Absorption; Geomagnetism; Latitude;
Longitude; Geophysics

20080021265 Nagoya Univ., Toyokawa, Japan; NASA Langley Research Center, Hampton, VA, USA
A Multi-Instrument Measurement of a Mesospheric Bore at the Equator
Shiokawa, K.; Suzuki, S.; Otsuka, Y.; Ogawa, T.; Nakamura, T.; Mlynczak, M. G.; Russell, J. M., 111; January 2005; 26 pp.;
In English; Origina contains black and white illustrations
Contract(s)/Grant(s): 13573006; Copyright; Avail.: CASI: A03, Hardcopy

We have made a comprehensive measurement of mesospheric bore phenomenon at the equator at Kototabang, Indonesia
(0.2 deg S, 100.3 deg E), using an airglow imager, an airglow temperature photometer, a meteor radar, and the SABER
instrument on board the TIMED satellite. The bore was detected in airglow images of both OH-band (peak emission altitude:
87 km) and 557.7-nm (96 km) emissions, as east-west front-like structure propagating northward with a velocity of 52-58 m/s.
Wave trains with a horizontal wavelength of 30-70 km are observed behind the bore front. The airglow intensity decreases for
al the mesospheric emissions of Ol (557.7 nm), OH-band, O2-band (altitude: 94 km), and Na (589.3 nm) (90 km) after the
bore passage. The rotational temperatures of both OH-band and O2-band also decrease approximately 10 K after the bore
passage. An intense shear in northward wind velocity of 80m/s was observed at altitudes of 84-90 km by the meteor radar.
Kinetic temperature profile at atitudes of 20-120 km was observed near K ototabang by TIMED/SABER. On the basis of these
observations, we discuss generation and ducting of the observed mesospheric bore.
Author
Mesosphere; Tidal Waves, Wave Fronts, Equators, Measuring Instruments
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20080021409 Air Force Research Lab., Hanscom AFB, MA USA
Satellite and Ground-Based Observations of Auroral Energy Deposition and the Effects on Thermospheric Composi-
tion During Large Geomagnetic Storms: 1. Great Geomagnetic Storm of 20 November 2003
Hecht, JH; Mulligan, T; Strickland, D J; Kochenash, A J; Murayama, Y; Tanaka, Y -M; Evans, D S; Conde, M G; Donovan,
E F; Rich, F J; Morrison, D; Jan 2008; 30 pp.; In English
Contract(s)/Grant(s): Proj-2301
Report No.(s): AD-A477037; AFRL-RV-HA-TR-2008-1002; No Copyright; Avail.: Defense Technical Information Center
(DTIC)
ONLINE: http://hdl.handle.net/100.2/ADA477037

The great geomagnetic storm of 20-21 November 2003 was associated with the passage of magnetic cloud past the earth.
The changes in thermospheric composition and particle precipitation are compared to those observed during geomagnetic
activity on 17 November 2003, and during the intervening quieter period. We used data from (1) ground-based magnetometers,
an imaging riometer, a scanning Doppler imaging Fabry-Perot, and photometers from stationsin Alaska (2) photometers from
Canadian sites, (3) NOAA POES and DM SP particle sensors, and (4) the TIMED Global Ultraviolet Imager far UV sensor.
Composition changes associated with the input of auroral particle and Joule energy showed larger depletionsin atomic oxygen
on 20 Nov than on the other nights and greater changes than are seen in the Naval Research Laboratory Mass Spectrometer
and Incoherent Scatter (NRLMSIS) model atmosphere. NRLM SIS does better in reproducing the changes during the great
magnetic storm with long duration auroral energy input than during the shorter time duration that occurred on 17 Nov. During
the nights with the largest changesin composition the input of Joule energy dominates over auroral particle energy. It is shown
that the particle energy distributions associated with the 20-21 Nov. storm in the period around and after the passage of the
magnetic cloud had lower average energies than on preceding days
DTIC
Auroras, Deposition; Energy Transfer; Geomagnetism; Incoherent Scattering; Magnetic Storms; Photometers; Riometers;
Satellite Observation; Thermosphere

20080022186 Jet Propulsion Lab., California Inst. of Tech., Pasadena, CA, USA
Subcritical Water Extraction of Amino Acids from Atacama Desert Soils
Amashukeli, Xenia; Pelletier, Christine C.; Kirby, James P; Grunthaner, Frank J.; Journal of Geophysical Research; September
7, 2007; Volume 112; 10 pp.; In English; Original contains black and white illustrations; Copyright; Avail.: Other Sources
ONLINE: http://hdl.handle.net/2014/40822; http://dx.doi.org/10.1029/2006JG000308

Amino acids are considered organic molecular indicators in the search for extant and extinct life in the Solar System.
Extraction of these molecules from a particulate solid matrix, such as Martian regolith, will be critical to their in situ detection
and analysis. The goals of this study were to optimize alaboratory amino acid extraction protocol by quantitatively measuring
the yields of extracted amino acids as a function of liquid water temperature and sample extraction time and to compare the
results to the standard HCI vapor- phase hydrolysis yields for the same soil samples. Soil samples from the Yungay region of
the Atacama Desert ( Martian regolith analog) were collected during a field study in the summer of 2005. The amino acids
( aanine, aspartic acid, glutamic acid, glycine, serine, and valine) chosen for analysis were present in the samples at
concentrations of 1 - 70 parts- per- billion. Subcritical water extraction efficiency was examined over the temperature range
of 30 - 325 degrees C, at pressures of 17.2 or 20.0 MPa, and for water- sample contact equilibration times of O - 30 min. None
of the amino acids were extracted in detectable amounts at 30 degrees C ( at 17.2 MPa), suggesting that amino acids are too
strongly bound by the soil matrix to be extracted at such a low temperature. Between 150 degrees C and 250 degrees C ( at
17.2 MPa), the extraction efficiencies of glycine, alanine, and valine were observed to increase with increasing water
temperature, consistent with higher solubility at higher temperatures, perhaps due to the decreasing dielectric constant of
water. Amino acids were not detected in extracts collected at 325 degrees C ( at 20.0 MPa), probably due to amino acid
decomposition at this temperature. The optimal subcritical water extraction conditions for these amino acids from Atacama
Desert soils were achieved at 200 degrees C, 17.2 MPa, and a water- sample contact equilibration time of 10 min.
Author
Amino Acids, Extraction; Soil Sampling; Deserts, Mars Surface; Regolith; Water Temperature; Vapor Phases, Planetary
Geology; Extinction
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a7
METEOROLOGY AND CLIMATOLOGY

Includes weather observation forecasting and modification.

20080021218 NATO Research and Technology Organization, Neuilly-sur-Seine, France
Characterising the lonosphere
June 2006; In English; Specialists Meeting organized by the Information Systems Technology Panel, in conjunction with
U.R.S.1., 12-16 Jun. 2006, Fairbanks, Alaska, USA; See also 20080021219 - 20080021248; Original contains color and black
and white illustrations
Report No.(s): RTO-MP-I1ST-056; AC/323(1ST-056)TP/40; Copyright; Avail.: CASI: C01, CD-ROM

Topics covered include: Studies of 1onospheric Processes in the Atmosphere and the Laboratory; Investigating the Auroral
Thermosphere with N2+ Lidar; Polar lonospheric Imaging at Storm Time; Morphology of Southern Hemisphere Riometer
Auroral Absorption; An Investigation into the Relationship between lonospheric Scintillation and Loss of Lock in GNSS
Receivers, Morphological Characteristics of L-Band Scintillations and Their Impact on GPS Signals - A Quantitative Study
on the Precursors for the Occurrence of Scintillations, Observations of the Tongue of lonization with GPS TEC and
SuperDARN; VLF Phase Perturbations Produced by the Variability in Large (V/m) Mesospheric Electric Fields in the 60-70
km Altitude Range; lonospheric F-Region Storms: Unsolved Problems; Space Weather Applications of the UAF Eulerian
Parallel Polar lonosphere Model (EPPIM); Theoretical and Observational Studies of Meteor Interactions with the lonosphere;
European Space Weather Activities, High Latitude lonospheric Structures; Large-Scale Plasma Structure in the Polar and
Auroral lonosphere: Experimental Observations and Modelling; Direction Finding Errors Induced by Plasmawaves of the
lonosphere; Characterisation of Narrowband HF Channels in the Mid and Low Latitude lonosphere; Quasi-Analytic Models
for Density Bubbles and Plasma Clouds in the Equatorial lonosphere; Modeling of lonospheric Refraction of UHF Radar
Signals at High Latitudes; Mitigation of lonospheric Effects on High Frequency Surface Wave Radar; Ground-based Radar
Detection of the Inner Boundary of the lon Plasma Sheet and its Response to the Changesin the Interplanetary Magnetic Field;
The European Server for lonospheric Specification and Forecasting: Final Results from DIAS Project; A Digital Radio
Receiver for lonospheric Research; What Can We Learn About the lonosphere Using the EISCAT Heating Facility?; GPS
Sounding of the lonosphere Onboard CHAMP; Real-Time Imaging of the lonosphere over the UK - Preliminary Results;
Characterization of the lonosphere over the South Atlantic Ocean by Means of lonospheric Tomography Using Dual
Frequency GPS Signals Received On Board a Research Ship; GPS Users Positioning Errors during Disturbed Near-Earth
Space Conditions; Review of the Current Status of Four-Dimensional lonospheric Imaging; The International Reference
lonosphere - Climatological Standard for the lonosphere; and Modeling of Sporadic-E Structures from Wind-Driven
Kelvin-Helmholtz Turbulence.
Derived from text
Thermosphere; Plasmas (Physics); Optical Radar; Space Weather; Mesosphere; lonospheric Sorms; Interplanetary Magnetic
Fields; Climatology; Auroral Absorption; Plasma Clouds

20080021219 University of Western Ontario, London, Ontario, Canada
High Latitude lonospheric Structures
MacDougall, John; Characterising the lonosphere; June 2006, pp. 14-1 - 14-10; In English; See also 20080021218; Original
contains color and black and white illustrations
Report No.(s): Paper 14; Copyright; Avail.: CASI: A03, Hardcopy; Available from CASI on CD-ROM only as part of the
entire parent document

The high latitude ionosphere has much more structuring than at lower latitudes. The digital ionosonde is a very suitable
instrument for studying these structures. Examples of digital ionosonde observationsfor 3 types of structures are shown. These
are Polar Patches, polar auroras, and Poleward Moving Auroral Forms. The properties and mechanisms involved in much of
this structuring is unknown.
Author
lonosondes; Dynamic Characteristics, Auroras, Polar Regions; Polar Caps, Imaging Techniques
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20080021220 Forschungsgesellschaft fuer Angewandte Naturwissenschaften e.V, Wachtberg-Werthhoven, Germany
Direction Finding Errors Induced by Plasmawaves of the lonosphere
Hawlitschka, Stefan; Characterising the lonosphere; June 2006, pp. 16-1 - 16-14; In English; See also 20080021218; Original
contains color illustrations
Report No.(s): Paper 16; Copyright; Avail.: CASI: A03, Hardcopy; Available from CASI on CD-ROM only as part of the
entire parent document

A super-resolution high frequency (HF) direction finding (DF) system has been used to measure the temporal
characteristics of mid-latitude ionospheric irregularities. By analysis of the log power spectrum of the temporal profiles they
are classified into six classes: (1) traveling wave packets (TWPs), (2) wave trains (WTS), (3) large-scale traveling disturbances
at the terminator (TLSTIDs), (4) interference of different waves (IDW), (5) chaos and (6) quiet state. Their occurrence is
correlated to the time of day, the ionospheric layer of reflection and the geomagnetic conditions which are expressed by the
local K index. Intotal 192.25 hours of observation have been processed with anewly devel oped super-resolution DF a gorithm
which is suited for direction finding of moving incidence angles.
Author
lonospheric Disturbances, lonospheric Propagation; Direction Finding; Temperate Regions, High Frequencies,
Geomagnetism; Deuterium Fluorides

20080021222 Deutsches Zentrum fuer Luft- und Raumfahrt e.V., Neustrelitz, Germany
GPS Sounding of the lonosphere Onboard CHAMP
Jakowski, N.; Mayer, C.; Wilken, V.; Characterising the lonosphere; June 2006, pp. 26-1 - 26-16; In English; See aso
20080021218; Original contains color and black and white illustrations
Contract(s)/Grant(s): V230-630-08-TIFA-334
Report No.(s): Paper 26; Copyright; Avail.: CASI: A04, Hardcopy; Available from CASI on CD-ROM only as part of the
entire parent document

Space based GPS measurements onboard Low Earth Orbiting (LEO) satellites provide a unique possibility for exploring
the ionosphere on a global scale. Both the radio occultation measurements in the limb sounding mode and the navigation
measurements using a zenith viewing GPS antenna provide the Total Electron Content (TEC) along numerous ray paths. TEC
may effectively be used for reconstructing the spatial and temporal distribution of the electron density in the ionosphere and
plasmasphere. Reported are results obtained from radio occultation measurements on CHAllenging Mini satellite Payload
(CHAMP) which have provided more than 200,000 vertical electron density profiles so far. These observations contribute to
a better understanding of the regular behaviour of the global ionosphere. Furthermore, the radio occultation measurements
indicate irregular and/or wavelike structures in the ionosphere which may have severe impact on the functionality of radio
systems. A three-dimensional imaging of the electron density distribution near the CHAMP orbit plane between CHAMP and
GPS orbit height is performed by using link related TEC data derived from dual frequency navigation measurements (zenith
antenna) onboard CHAMP. This type of measurements provides a good measure of the interaction of the solar wind with the
global Earth's atmosphere, thus providing a good opportunity for studying this interaction via the magnetosphere.
Author
Electron Density (Concentration); Plasmasphere; Earth lonosphere; lonospheric Sounding; Radio Occultation

20080021223 Bonn Univ., Germany
lonospheric F-Region Storms: Unsolved Problems
Prolss, Gerd W.; Characterising the lonosphere; June 2006, pp. 10-1 - 10-20; In English; See also 20080021218; Original
contains black and white illustrations
Report No.(s): Paper 10; Copyright; Avail.: CASI: A03, Hardcopy; Available from CASI on CD-ROM only as part of the
entire parent document

Befitting the venue of this meeting, we first investigate the polar ionosphere. The most pressing problem here is that no
reliable description of this region is available, not even for undisturbed conditions. To improve on this situation we have
investigated the properties of some of the more prominent anomalies observed in this region, including the heating effect
below the magnetospheric cusp, the subauroral electron temperature enhancement and the main ionospheric trough. Using
DE-2 satellite data, we find, for example, that all these features move towards lower latitudes with increasing geomagnetic
activity in a systematic way. We also show that the subauroral electron temperature enhancement and the main ionospheric
trough are co-located, on average. With regard to the mid-latitude region, the positive phase of ionospheric storms remains
the most challenging problem. Different mechanisms have been proposed to explain this phenomenon, including neutral gas
composition changes, equatorward directed winds, and east- and northward directed electric fields. Up to now, the
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measurements available are not sufficient to single out the correct explanation(s). lonospheric holes are one of the most
spectacular disturbance effects observed at equatoria latitudes. These holes are marked by a steep drop in the electron density
to very low values. Also their bottom is rather flat and almost without any structure. Different explanations of this phenomenon
have been offered, none of which is generally accepted.

Author

lonospheric Storms; Temperature Effects; Geomagnetism; Electron Energy; Neutral Gases; Electron Density (Concentration);
Temperate Regions

20080021224 New Brunswick Univ., Fredericton, New Brunswick, Canada
Ground-based Radar Detection of the Inner Boundary of the lon Plasma Sheet and its Response to the Changes in the
Interplanetary Magnetic Field
Jayachandran, P. T.; MacDougall, J. W.; Moorcroft, D. R.; Donovan, E. F.; Characterising the lonosphere; June 2006, pp. 21-1
- 21-12; In English; See aso 20080021218; Original contains color and black and white illustrations
Report No.(s): Paper 21; Copyright; Avail.: CASI: A03, Hardcopy; Available from CASI on CD-ROM only as part of the
entire parent document

SuperDARN is an array of HF radars, which covers most of the northern and southern high-latitude regions. The primary
goal of this array is to study the dynamics of the large-scale convection pattern in order to understand the Solar wind -
Magnetosphere - lonosphere coupling (SW-M-1). Wide area coverage of the SuperDARN radars made it possible to detect
some of the proxies for the magnetospheric land marks and boundaries on a global scale and shed some light on the on the
some of the fundamental problems in the SW-M-I coupling process. One of the recent discoveries is that SuperDARN radar
E region backscatter boundary in the dusk-midnight sector can be used as a proxy for the inner boundary of the ion plasma
sheet. This discovery made it possible to study the boundary dynamics on a more global scale for the fist time. The boundary
undergoes seasonal, diurnal, and substorm associated variations. One of the outstanding questions in the SW-M-I coupling
research is how fast Magnetosphere-lonosphere system reacts to the changes in the Interplanetary-Magnetic-Field (IMF).
There are two schools of thoughts with regards to the changes in the ionospheric convection one being instantaneous and the
other being delayed response. In this paper we present a study of the response of the equatorward boundary of the ion auroral
oval on aglobal scaleto the changes in the IMF. We have used the wide area coverage of the SuperDARN radar to investigate
the response of the boundary to the changes in the upstream IMF. Estimation of the delay from the changes in the solar wind
and IMF from an upstream satellite to the ionosphere is sometimes ambiguous. In order to avoid this ambiguity we have also
used the changes in the central polar cap convection (both direction and speed) related to the changes in the IMF. This method
also helpsto precisely test the hypothesis of the fast and or slow changes. We will aso compare the response of the ion auroral
oval and the open/closed field line boundary detected using the ground based photometers in order to better understand the
sequence of response from the changes in IMF to the changes in the polar cap convection, to the open/closed field line
boundary and the equatorward boundary of the ion auroral oval.
Author
Convection; Interplanetary Magnetic Fields, Magnetosphere-lonosphere Coupling; Polar Caps; Polar Regions; Solar Wind;
Solar Terrestrial Interactions, Solar Activity Effects; Auroral Zones; Radar

20080021225 National Observatory of Athens, Greece
The European Server for lonospheric Specification and Forecasting: Final Results from DIAS Project
Belehaki, A.; Cander, Lj.; Zolesi, B.; Bremer, J.; Juren, C.; Stanislawska, |.; Dialetis, D.; Hatzopoulos, M.; Characterising the
lonosphere; June 2006, pp. 22-1 - 22-8; In English; See also 20080021218; Origina contains color illustrations
Report No.(s): Paper 22; Copyright; Avail.: CASI: A03, Hardcopy; Available from CASI on CD-ROM only as part of the
entire parent document

The main objective of DIAS (European Digital Upper Atmosphere Server) project is to develop a pan-European digital
data collection on the state of ionospheric part of the upper atmosphere, based on real-time information and historical data
collections provided by most operating ionospheric stations in Europe (Athens, Rome, Ebre, Juliusruh, Chilton, Pruhonice,
Lycksele and Warsaw). Based on the raw data collection, DIAS system develops and distributes several products required by
various groups of users for nowcasting and forecasting purposes. The DIAS server (http://www.iono.noa.gr/DIAS) operates
since May 2005 and the basic products that are delivered are real-time and historical ionograms from all DIAS ionospheric
stations, frequency plots and maps of the ionosphere over Europe based on the foF2, M(3000)F2, MUF and electron density
parameters, as well as long term and short term forecasting up to 24 hour ahead. The paper reports on the operation of this
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new system, giving information on the models applied for the specification and forecasting of the ionosphere over the
European region, and on the users experience.

Author

Upper Atmosphere; lonospheres, Forecasting; Real Time Operation; Critical Frequencies, Data Acquisition; Electron
Density (Concentration); F 2 Region

20080021226 Andhra Univ., VISHAKHAPATNAM, India
Morphological Characteristics of L-Band Scintillations and their Impact on GPS Signals - A Quantitative Study on the
Precursors for the Occurrence of Scintillations
Rao, P V. S. Rama; Ram, S. Tulasi; Krishna, S. Gopi; Niranjan, K.; Prasad, D. S. V. V. D.; Characterising the lonosphere; June
2006, pp. 6-1 - 6-22; In English; See also 20080021218; Original contains color and black and white illustrations
Report No.(s): Paper 6; Copyright; Avail.: CASI: A05, Hardcopy; Available from CAS| on CD-ROM only as part of the
entire parent document

The scintillation data (S4-index) at the L-band frequency of 1.575 GHz recorded from 18 GPS receivers installed at
different locations in India under the GAGAN project has given an unique opportunity, for the first time in the Indian region,
to make a simultaneous study of spatio-temporal and intensity characteristics of the trans-ionospheric scintillations during the
low sunspot activity (LSSA) period from January 2004 to July 2005. During this period the occurrence of intense ($4 > 0.45
approximately equals 10 dB) scintillations are found to be mostly confined to the pre-midnight hours of equinoctial months
and around the equatorial ionization anomaly (EIA) region of geographic latitudes from 15 deg to 25 deg N in the Indian
sector. These scintillations are often accompanied by the TEC depletions with durations ranging from 5 to 25 minutes and
magnitudes from 5 to 15 TEC units that are found to affect the positional accuracy of GPS by about 1 to 3 meters. Further,
during the times of intense scintillations, the GPS receivers are found to loose their lock for a short duration of 1 to 4 min
increasing the error bounds and thus effecting the integrity of the SBAS operation, which may substantially increase during
the high sunspot activity periods. The pre-reversal enhancement (PRE) in ExB drift is the most important parameter in
controlling the occurrence of scintillations. Also, these drifts are found to decrease with increasing geomagnetic activity (Kp),
more significantly during equinoctial months. On a day-to-day basis, it is found that an upward drift velocity 30 m/s at the
equator, is the necessary condition for strong scintillations to occur over Waltair (20 deg N dip) on magnetically quiet days
with average Kp <= 2 (6 hrs prior to the local sunset) during the high sunspot year of 2001. This threshold value of the upward
drift reduces to 20 m/s during the low sunspot activity year of 2004. Further, it is found that the post sunset vertical drifts at
the equator are found to increase linearly with the increase in the anomaly gradients in TEC during afternoon hours. Also,
strong (=> 10 dB) L-band scintillations are observed during the days on which this afternoon anomaly gradient exceeds 1.25
and the PRE ExB drift exceeds 20 m/s, suggesting that awell developed anomaly around the afternoon to early evening hours
is a precursor for large post sunset vertical drifts at the equator and a subsequent occurrence of scintillations.
Author
Anomalies; Equatorial Regions, Scintillation; Ultrahigh Frequencies, Earth lonosphere; Radio Communication; Global
Positioning System

20080021227 SRI Internationa Corp., Menlo Park, CA, USA
Studies of lonospheric Processes in the Atmosphere and the Laboratory
Slanger, T. G.; Characterising the lonosphere; June 2006, pp. 1-1 - 1-12; In English; See also 20080021218; Original contains
color and black and white illustrations
Report No.(s): Paper 1; Copyright; Avail.: CASI: A03, Hardcopy; Available from CASI on CD-ROM only as part of the
entire parent document

The ionosphere can be studied in a variety of ways observation, modeling, and the simulation of ionospheric processes
in the laboratory. Over the last several years we have carried out such studies in two ways, from ground-based observations
using astronomical sky spectra, and from laboratory investigations. At altitudes above 200 km, the dominant atmospheric
particles are oxygen atoms, and for any collisional studiesit is always necessary to inquire as to the role of these atoms. One
exampleis given by the oxygen red line, a ubiquitous emission in dayglow, nightglow, and aurorae, both artificial and induced.
In order to understand both the intensity and the decay of this long-lived emission, one must establish the effect of collisions
of the red line emitter - O((sup 1)D) - with ground-state O-atoms. The conclusion reached from application of the laboratory
results to atmospheric observations is that the dominant loss process at altitudes relevant to ionospheric modification
experiments is in fact collisions with O((sup 3)P). It follows that measuring the O((sup 1)D) decay rate provides a measure
of the local O-atom density. Another example comes from observation of the O2 Atmospheric bands, which normally emit in
the mesosphere, but can also be seen from the lower thermosphere. Again, it is essential to find out how the excited O2
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moleculesinteract with O-atoms. In this paper we demonstrate how laboratory studies are used to address these questions, how
the results are applied to atmospheric issues, and also what we are being taught by the high resolution nightglow spectra
accessible from astronomical systems.

Author

lonospheric Disturbances; Decay Rates, Thermosphere; Mesosphere; Oxygen Atoms; Collisions; Astronomy

20080021228 Hermanus Magnetic Observatory, Hermanus, South Africa
Characterization of the lonosphere over the South Atlantic Ocean by Means of lonospheric Tomography Using Dual
Frequency GPS Signals Received On Board a Research Ship
Cilliers, Pierre J.; Mitchell, Cathryn N.; Opperman, Ben D. L.; Characterising the lonosphere; June 2006, pp. 28-1 - 28-18;
In English; See also 20080021218; Original contains color illustrations
Report No.(s): Paper 28; Copyright; Avail.: CASI: A03, Hardcopy; Available from CASI on CD-ROM only as part of the
entire parent document

This paper reports a novel approach to extend the coverage of terrestrial ionospheric measurements over a poorly
characterized region of the South Atlantic Ocean, including the South Atlantic Anomaly, by using dual frequency GPS signals
received on board the South African polar research ship SA Agulhas. The routes of the SA Agulhas to the South Atlantic
Islands, Gough (40degl?7’'S, 9deg58' W, Mag lat 42degS) and Marion (46deg52S, 37deg51' E, Mag lat 51degS) and the South
African Antarctic base SANAE IV (71 40 S, 2deg51 W, Mag lat 61degS) present unique locations for investigating the
variability of the upper atmosphere in the high latitudes in the vicinity of the South Atlantic Anomaly and its link with the
near-Earth space environment.
Author
Global Positioning System; Aerospace Environments, Anomalies; Polar Regions, Tomography; Upper Atmosphere; Tracking
Networks, lonospheric Propagation; Earth lonosphere

20080021229 EISCAT Scientific Association, Ramfjordbotn, Norway
What Can We Learn About the lonosphere Using the EISCAT Heating Facility?
Rietveld, Michael T.; Characterising the lonosphere; June 2006, pp. 25-1 - 25-10; In English; See also 20080021218; Original
contains color and black and white illustrations
Report No.(s): Paper 25; Copyright; Avail.: CASI: A03, Hardcopy; Available from CASI on CD-ROM only as part of the
entire parent document

Apart from being used for plasma physics, the HF facility near Tromso, Norway, can be used to perturb the ionosphere
at various heights in different ways, thereby giving information about the ionosphere. The co-located incoherent scatter radars
are probably the most powerful instrument for probing the ionosphere, but HF techniques can complement the radars and even
have some advantages. The principal perturbation method is to increase the electron temperature in a controlled way, some
examples of which are presented here. Artificial electron heating in the E and F regions is useful for testing aeronomical
models. More recently it has been discovered that electron heating can dramatically affect polar mesospheric echoes observed
by VHF and UHF radars. Particularly the overshoot effect promises to be a powerful diagnostic of the physics and chemistry
related to the formation of these layers, which are thought to involve dust, ice particles and aerosols. Radio induced optical
emissions provide away of measuring the lifetimes of excited species at different heights in the ionosphere, thereby providing
away of measuring the neutral density which is one of the most important parameters determining the lifetime. The technique
of creating artificial periodic irregularities set up in the standing wave pattern of the upgoing and ionospherically reflected HF
wave provides valuable information all heights below reflection. One particular feature of this method is that it can detect the
presence of layers around 50 km and measure vertical winds, and electron densities and temperatures at various heights.
Author
EISCAT Radar System (Europe); Mesosphere; lonospheres; Perturbation Theory; Plasma Physics; Plasma Heating; Reflected
Waves; Electron Energy; F Region

20080021230 Naval Research Lab., Washington, DC, USA
Quasi-Analytic Models for Density Bubbles and Plasma Clouds in the Equatorial lonosphere
Bernhardt, Paul A.; Characterising the lonosphere; June 2006, pp. 18-1 - 18-46; In English; See also 20080021218; Original
contains color and black and white illustrations
Report No.(s): Paper 18; Copyright; Avail.: CASI: A03, Hardcopy; Available from CASI on CD-ROM only as part of the
entire parent document

The equatorial ionosphere contains imbedded bubbles that rise though a horizontally stratified plasma. The motion of the
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bubbles are affect by gravity, neutral winds or external electric fields which produce €electric fields in the F-Region density
perturbations of the bubbles. Exact solutions for the electric potentials are derived assuming linear or circular symmetry to the
density structures imbedded in the background plasma. A wide variety of analytic solutions for electric potentials are found
for both density cavities and density enhancements. An analytic description of arising bubble can be constructed by attaching
atail to the top half of acircular hole to from the electron density solution. The potential for this plume structure is aweighted
sum of the analytic solutions for each separate piece. Using this electric potential, quasi-analytic solutions for the transport
of the bubbles are derived using the continuity equation for the plasma with production and loss terms neglected. The analytic
models of the electric fields provide incompressible motion that transports the locations of ‘plasma cells' but does not change
the density of the plasma in each cell. This Lagrangean approach employs a time dependent coordinate mapping of the
undisturbed layer grid. Using internal electric potentials of the bubbles and external polarizations of the F-layer as a whole,
atransport model yields tilted plasma plumes that move through the F-Region. This time-dependent computer model provides
useful plasma densities in a fraction of the time for fully numerical simulations.

Author

Computerized Simulation; Mathematical Models;, Winds Aloft; lonospheric Electron Density; Plasma Bubbles; Plasma
Density; Atmospheric Models

20080021233 Texas Univ., Austin, TX, USA
Review of the Current Status of Four-Dimensional lonospheric Imaging
Bust, G. S;; Mitchell, C. N.; Characterising the lonosphere; June 2006, pp. 31-1 - 31-18; In English; See also 20080021218;
Original contains color and black and white illustrations
Contract(s)/Grant(s): ATM-9813864; N00014-97-1-0236; ATM-0513826; ATM-0228467
Report No.(s): Paper 31; Copyright; Avail.: CASI: A03, Hardcopy; Available from CASI on CD-ROM only as part of the
entire parent document

Recent developments in tomographic imaging allow the use of GPS satellite data to image the Earth’s ionosphere.
Ground-based GPS receivers monitor the Earth’s ionosphere continuously and a comprehensive database of ionospheric
measurements suitable for tomographic processing now exists. The tomographic inversion of these GPS data in a
three-dimensional time-dependent inversion algorithm can reveal the spatial and temporal distribution of ionospheric electron
density. This new technique is unique for studying ionospheric physics because it gives a time-continuous near-global view
of the ionosphere. The tomographic algorithms have been under continuous development for severa years and are now
yielding new geophysical results.
Author
Algorithms; Earth lonosphere; Imaging Techniques; lonospheric Electron Density; Satellite Imagery; Tomography; Image
Processing; Image Enhancement

20080021234 Greifswald Univ., Germany
European Space Weather Activities
Jansen, Frank; Characterising the lonosphere; June 2006, pp. 13-1 - 13-10; In English; See also 20080021218; Original
contains color and black and white illustrations
Report No.(s): Paper 13; Copyright; Avail.: CASI: A02, Hardcopy; Available from CASI on CD-ROM only as part of the
entire parent document

Many space weather activitieswere carried out in the last ten yearsin Europe. These activities are several studies, projects
and actions as well as different workshops, conferences, space weather weeks, outreach and educational initiatives. This paper
also describes scientific and user orientated efforts towards an European Space Weather Programme (ESWP).
Author
Soace Weather; European Space Agency; Climate; Education

20080021235 Bath Univ., Bath, UK
Real-Time Imaging of the lonosphere over the UK - Preliminary Results
Meggs, Robert W.; Mitchell, Cathryn N.; Watson, Robert J.; Dear, Richard M.; Characterising the lonosphere; June 2006,
pp. 27-1 - 27-6; In English; See also 20080021218; Origina contains color and black and white illustrations
Report No.(s): Paper 27; Copyright; Avail.: CASI: A03, Hardcopy; Available from CASI on CD-ROM only as part of the
entire parent document

A novel ionospheric imaging technique has recently been developed at the University of Bath. Known as Multi-Instrument

118


http://www.sti.nasa.gov/cprice.pdf
http://www.sti.nasa.gov/cprice.pdf
http://www.sti.nasa.gov/cprice.pdf

Data Analysis System (MIDAS), this technique is a tomographic algorithm that inverts dual-frequency carrier-phase
measurements of Total Electron Content (TEC) to produce maps of ionospheric electron concentration in space and time.
Using freely available GPS observation data from alarge number of fixed dual-frequency GPS receivers, the MIDAS method
has been very successful in mapping the horizontal distribution of vertical Total Electron Content (TEC) over the European
region. There is, however, a latency of at least 24 hours in the availability of the GPS observation data. Furthermore, the
density of receivers located on the mainland UK is very small. This makes it difficult to produce maps that show small-scale
variations in vertical TEC over the UK. In this paper, we describe a project to produce detailed maps of vertical TEC in near
real time over the mainland UK. Through a collaboration with BAE SYSTEMS, the UK Meteorological Office and the
Ordnance Survey, a network of fixed GPS receivers will be used to facilitate the mapping of small-scale variations in vertical
TEC. The GPS observation data from this network will be streamed directly to the University of Bath, where it will be
processed using the MIDAS algorithm. It isintended that spatially detailed images of the ionosphere over the UK will be then
available within one hour, using a purpose designed user interface.

Author

Algorithms; Imaging Techniques, Tomography; lonospheric Electron Density; Earth lonosphere

20080021237 Massachusetts Inst. of Tech., Westford, MA, USA
Observations of the Tongue of lonization with GPS TEC and SuperDARN
Coster, Anthea; Colerico, M.; Foster, J. C.; Ruohoniemi, J. M.; Characterising the lonosphere; June 2006, pp. 7-1 - 7-14; In
English; See also 20080021218; Original contains color illustrations
Contract(s)/Grant(s): NSF Grant No. 0455831
Report No.(s): Paper 7; Copyright; Avail.: CASI: A03, Hardcopy; Available from CAS| on CD-ROM only as part of the
entire parent document

Tongue of ionization (TOI) eventsin both the northern and southern hemisphere have been identified with polar maps of
total electron content (TEC) derived from the global network of GPS receivers. The TOI, as observed by GPS, extends through
the dayside cusp, across the polar cap to the nightside, in both hemispheres. The TOI is a source of ionospheric irregularities.
Its distribution across the high | atitude ionosphere is believed to be controlled by plasma convection. The GPS maps show the
development of TOI from mid-latitude plumes of ionization known as storm enhanced density (SED) [1]. The SED feature
is observed to be magnetically conjugate, although data coverage is considerably more sparse in the southern hemisphere. In
this paper, SuperDARN HF radar observations of the high-latitude convection pattern have been overlaid onto the GPS TEC
polar plots for multiple TOIl events. It is observed quantitatively that the GPS TEC observations of the TOlI match the
SuperDARN estimates of the convection pattern. Using SuperDARN observations of the evolving convection pattern, we
study the evolution of the TOI and the associated redistribution of plasma structure. The locations and conditions under which
HF backscatter occurs in the vicinity of the TOI plumes are examined. We explore the similarities between TOI events
observed simultaneoudly in the two hemispheres and look especially for the impact of convection-induced asymmetries.
Gradients, irregularities, and velocities are examined between the two hemispheres. Spatial and temporal estimates of the TEC
at individual locations along the SED plume and the TOI are studied in an attempt to quantify the percentage of the TEC that
enters into the trans-polar convection pattern.
Author
lonospheric Disturbances; Electron Density (Concentration); Temperate Regions; Polar Regions,; lonization; Radar
Tracking; Plasma Dynamics; lonospheres, Storms

20080021238 Bath Univ., Bath, UK
An Investigation into the Relationship between lonospheric Scintillation and Loss of Lock in GNSS Receivers
Meggs, Robert W.; Mitchell, Cathryn N.; Smith, Andrew M.; Characterising the lonosphere; June 2006, pp. 5-1 - 5-10; In
English; See also 20080021218; Original contains color illustrations
Report No.(s): Paper 5; Copyright; Avail.: CASI: A04, Hardcopy; Available from CASI on CD-ROM only as part of the
entire parent document

Irregularities in the ionospheric electron density can cause a phenomenon known as scintillation, in which the phase and
amplitude of transiting radio signals fluctuate rapidly. Scintillation can have an adverse effect on Global Navigation Satellite
Systems (GNSS) signals as they pass from a satellite to areceiver, and extreme cases can cause a GNSS receiver to lose lock
on the signal. This limits the availability of path-length measurements, and compromises the integrity of the navigation
solution. Scintillation is not, however, the only mechanism that can cause a receiver to lose lock on a signal. For example,
local multipath and shadowing can also contribute to the loss of phase lock. In this work, we examine the correlation between
phase and amplitude scintillations and loss of phaselock eventsin co-located GPS receivers to establish whether loss-of-lock
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is associated with scintillation or multipath. One phase and amplitude scintillation receiver was deployed at each of the three
European Incoherent Scatter (EISCAT) radar sites in Northern Scandinavia in the summer of 2004, and they have since
provided an ongoing datarecord. In this paper we focus on the ionospheric storm period of November 2004. Using scintillation
data from these receivers in conjunction with GPS observation data from the IGS receivers at Troms, Kiruna and Sodankyl,
we attempt to identify those losses of phase lock for which scintillation was the cause, and distinguish them from losses of
phase lock caused by local multi-path and shadowing effects.
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20080021240 Academy of Sciences (Russia), Irkutsk, Russian Federation
GPS Users Positioning Errors during Disturbed Near-Earth Space Conditions
Afraimovich, E. L.; Demyanov, V. V.; Tatarinov, P. V.; Astafieva, E. |.; Zhivetiev, |. V.; Characterising the lonosphere; June
2006, pp. 29-1 - 29-14; In English; See also 20080021218; Origina contains black and white illustrations
Report No.(s): Paper 29; Copyright; Avail.: CASI: A03, Hardcopy; Available from CASI on CD-ROM only as part of the
entire parent document

Operation quality of the Global Navigation Satellite Systems (GNSS) appreciably depends on condition of the near-Earth
space environment. Afraimovich et al. (GPS Solutions, 2003, V7, N2, 109) showed, that during geomagnetic disturbances in
the near space deterioration of GNSS operation quality is appeared and, as consequence, reduction of positioning accuracy and
occurrence of failures in definition of ground based users coordinates are observed. Application of GNSS for the decision of
orbital objects navigation tasks allows to increase considerably accuracy of coordinates and parameters of movement
definition of such objects. Wickert et al. (J. Communications Technology and Electronics, 2004, V49, N10, 1184) found strong
amplitude and phase fluctuations of L-band radio waves on line-of-sight satellite-to-satellite . However from the viewpoint of
GNSS users research of positioning accuracy is of much greater interest. The aim of our research is estimation of GPS ground
and orbital users positioning accuracy in different geomagnetic conditions. Interrelation between total electron content (TEC)
variations and positioning accuracy during the strong magnetic storms on 29-31 October 2003 we observed on the territory
of Northern America. It should be noted that GPS positioning errors increased significantly not only within auroral area but
aso in the south- west of Northern America, at low enough latitudes (30-35deg N; 240-255deg E). High absolute values and
steep TEC gradients were observed in this region concurrently. TEC variations intensity in the period range of 1-10 min
increases by one order as intensive LS AGW propagates from the northeast to the southwest of the USA. Space-time
characteristics of GPS positioning errors are close to the corresponding intensity characteristics of small-scale irregularities.
It isin accord with the existing idea that phase slips are caused by GPS radio signals scattering on small-scale irregularities.
Latitudinal dependence of GPS-stations positioning accuracy was obtained on a basis of analysis more then 600 GPS-stations
which have well known X (sub 0), Y (sub 0), Z(sub 0) coordinates. It was found that absolute errors of coordinate determination
are usually greater for GPS-stations at high- and low latitude comparing to these ones at mid latitudes. This dependence is
more apparent under magnetic storm condition. The pointed latitudinal dependence is the most noticed for Z coordinate
determination errors: this value is grater then X and Y ones and it depends on geomagnetic condition to the greatest extent
in al cases we were considered. Low Earth orbiter CHAMP (CHAIllenging Minisatellite Payload) with two-frequency GPS
receiver onboard has been chosen for experiment. We used the RINEX (Receiver Independent Exchange format) files and the
files containing precision coordinates of CHAMP given by the Information system and Data Center at GeoForschungZentrum
Potsdam (http://isdc.gfzpotsdam. de/champ). More than 100 passes under undisturbed and about 70 passes under disturbed
geomagnetic conditions during January-December 2003 have been processed. We found that both in undisturbed, and in the
disturbed geomagnetic conditions, the most probable error of CHAMP positioning is less then 10 m. However in disturbed
geomagnetic conditions probability of a significant error occurrence more than 30 min 1,5 timesis higher, then in undisturbed
conditions.
Author
Global Positioning System; Positioning; Errors; Magnetic Disturbances, Magnetic Sorms; Polar Regions, Ultrahigh
Frequencies, Aerospace Environments

20080021242 NASA Goddard Space Flight Center, Greenbelt, MD, USA
The International Reference lonosphere - Climatological Standard for the lonosphere
Bilitza, Dieter; Characterising the lonosphere; June 2006, pp. 32-1 - 32-12; In English; See also 20080021218; Original
contains color and black and white illustrations
Report No.(s): Paper 32; Copyright; Avail.: CASI: A03, Hardcopy; Available from CASI on CD-ROM only as part of the
entire parent document

The International Reference lonosphere (IRI) a joint project of URSI and COSPAR is the defacto standard for a
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climatological specification of ionospheric parameters. IRI is based on a wide range of ground and space data and has been
steadily improved sinceitsinception in 1969 with the ever-increasing volume of ionospheric data and with better mathematical
descriptions of the observed global and tempora variation patterns. The IRl model has been validated with a large amount
of data including data from the most recent ionospheric satellites (KOMPSAT, ROCSAT and TIMED) and data from global
network of ionosondes. Several IRI teams are working on specific aspects of the IRl modeling effort including an improved
representation of the topside ionosphere with a seamless transition to the plasmasphere, a new effort to represent the global
variation of F2 peak parameters using the Neural Network (NN) technique, and the inclusion of several additional parameters
in IRI, e.g., spread-F probability and ionospheric variability. Annual IRl workshops are the forum for discussions of these
efforts and for all science activities related to IRI as well as applications of the IRl model in engineering and education. In
this paper | will present a status report about the IRI effort with special emphasis on the presentations and results from the
most recent IRl Workshops (Paris, 2004; Tortosa, 2005) and on the most important ongoing IRI activities. | will discuss the
latest version of the IRI model, IRI-2006, highlighting the most recent changes and additions. Finally, the talk will review
some of the applications of the IRl model with special emphasis on the use for radiowave propagation studies and
communication purposes.

Author

lonosondes; Climatology; Plasmasphere; Temporal Distribution; Neural Nets; Ground Tests; Earth lonosphere

20080021244  Alaska Univ., Fairbanks, AK, USA
Space Weather Applications of the UAF Eulerian Parallel Polar lonosphere Model (EPPIM)
Maurits, Sergei; Kulchitsky, Anton; Watkins, Brenton; Characterising the lonosphere; June 2006, pp. 11-1 - 11-14; In English;
See also 20080021218; Original contains color illustrations
Report No.(s): Paper 11; Copyright; Avail.: CASI: A03, Hardcopy; Available from CAS| on CD-ROM only as part of the
entire parent document

University of Alaska Fairbanks (UAF) EPPIM is the first principles theoretical model of the polar ionosphere, which
coversregion pole ward from 50 deg. N of geomagnetic latitude, and atitudes from 80 to 900-1000 km. If available, the model
can input real data or, conversely, it is capable of generating all necessary inputs using statistical modules (e.g., MSIS, electric
field, precipitation intensity, etc.) incorporated into the model and driven by the standard set of geophysical indices (F(sub
10.7), Ap/Kp, IMF). UAF EPPIM is a computationally robust scal eable high-resolution model, capable of running on arange
of platforms from desktop to a parallel supercomputer. Its real-time performance with useful resolution of 30x30x10 km or
better can be achieved on a low-cost workstation. The model real-time continuous operation is arranged at the Arctic Region
Supercomputing Center (ARSC) of the University of Alaska Fairbanks (UAF). It is based on automatic updates of the UAF
EPPIM standard inputs (F10.7, Ap/Kp, and IMF), which are regularly fetched from the NOAA Space Environment Center
(SEC) online depository. The solar wind IMF information from the upstream-located ACE satellite is available with advance
of up to 2 hours, which facilitates forecasting mode of the ionospheric model. The model time is shifted forward to
accommodate this time advance for the arriving solar wind. The forecast products in a number of formats are output in to the
model WWW-site (http://www.arsc.edu/SpaceWeather) for immediate dissemination to the users and for past analysis and
archiving. Statistical determination of the forecasting accuracy is performed by massive comparisons (>200,000 per year) with
the NOAA SEC ionosonde data. The emulated critical frequency foF2 is automatically compared to the real-time data from
about twenty sounding stations situated inside the model domain. The model statistical bias and RMS are determined on
monthly basis for the daytime, twilights, and the night-time conditions. Such comparisons cover more than three-year period
during current solar minimum, starting from September 2002 to present time. The collected archive demonstrates that RMS
accuracies of the foF2 forecast are typically in the range of 10-20% (summer, daytime) to 20-40% (winter, night-time). It is
shown that statistical bias is a convenient metrics for elimination of the systematic errors in the model. Empirical correction
for the nighttime downward flux as a function of season and location for the upper boundary condition was performed to
minimize the nighttime statistical bias. It resulted in reduction of the initial nighttime forecasting error by afactor of 2-3. This
study demonstrates that ionospheric model of polar and adjacent mid-latitude region continuously operated with statistical
inputs, which, in turn, are driven by the period-specific series of geophysical indices is capable of providing useful space
weather forecasts. Further improvement of the forecasts by applying data assimilation techniques is discussed as future work.
Author
Arctic Regions; Atmospheric Models; Critical Frequencies, Earth lonosphere; Forecasting; Mathematical Models; Polar
Regions;, Space Weather; Aerospace Environments
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20080021245 Los Alamos Nationa Lab., NM, USA
Theoretical and Observational Studies of Meteor Interactions with the lonosphere
Colestock, P; Close, S.; Zinn, John; Characterising the lonosphere; June 2006, pp. 12-1 - 12-12; In English; See aso
20080021218; Original contains color and black and white illustrations
Report No.(s): Paper 12; Copyright; Avail.: CASI: A03, Hardcopy; Available from CASI on CD-ROM only as part of the
entire parent document

An intense flux of small-mass meteors has been seen in large-aperture radar scattering for many years. At high altitudes,
these meteoroids routinely damage orbiting satellites by both direct impact as well as spacecraft charging. Thisflux isbelieved
to make up the major portion of mass flux from space. At lower altitudes, meteoroids affect ionospheric and thermospheric
processes by depositing heavy metallic atoms, ions and dust. Preliminary analysis of meteors has shown that meteoroids can
disrupt and halt radio communication by creating plasma density structures that are several orders of magnitude greater than
those seen in the background ionosphere. To understand this phenomenon better, we have undertaken a theoretical and an
observational campaign that is designed to determine empirically the mass flux coupled with a detailed plasma expansion
model of the ablating material as the meteors disintegrate in the ionosphere. We will discuss our findings to date as well as
our expected future program development in this area.
Author
Meteoroids; Ablative Materials, lonospheres;, Radar Scattering; Heavy lons; Thermosphere; High Altitude; Plasma Density;
Dust; Metal lons

20080021246 Wales Univ., Aberystwyth, Wales, UK
Large-Scale Plasma Structure in the Polar and Auroral lonosphere: Experimental Observations and Modelling
Pryse, S. E.; Middleton, H. R.; Dewis, K. L.; Wood, A. G.; Whittick, E. L.; Balthazor, R. L.; Characterising the lonosphere;
June 2006, pp. 15-1 - 15-10; In English; See also 20080021218; Original contains color and black and white illustrations
Contract(s)/Grant(s): PPA/G/O/2003/00017
Report No.(s): Paper 15; Copyright; Avail.: CASI: A02, Hardcopy; Available from CASI on CD-ROM only as part of the
entire parent document

Radiotomography provides observations of ionospheric electron density structure on horizontal scales of tens to hundreds
of kilometres. Routine measurements over extended periods of time and geographic areas have the potential for parameterising
the structure of the polar and auroral ionosphere. Averaged electron densities characteristic of different ionospheric features,
locations, local times, Universal Times, seasons, geomagnetic activity and solar conditions can be compared with ionospheric
models and used to test and devel op the models. Tomographic images are presented of plasma structures characteristic of the
polar and auroral ionosphere. Results from initial comparisons of the measurements with the Sheffield University Coupled
Thermosphere-lonosphere-Plasmasphere (CTIP) model are also discussed. General broad agreement is seen between the
model and observations but discrepancies are also evident.
Author
Earth lonosphere; Thermosphere; Plasmasphere; Plasmas (Physics); Auroras, Geomagnetism; Time Measurement

20080021247 Bath Univ., Bath, UK
Polar lonospheric Imaging at Storm Time
Yin, Ping; Mitchell, Cathryn; Bust, Gary; Characterising the lonosphere; June 2006, pp. 3-1 - 3-12; In English; See also
20080021218; Original contains color and black and white illustrations
Report No.(s): Paper 3; Copyright; Avail.: CASI: A03, Hardcopy; Available from CASI on CD-ROM only as part of the
entire parent document

During periods of major geomagnetic storms the polar ionosphere becomes very variable. Ground-based measurements,
such as Navy lonospheric Monitoring System (NIMS), GPS or ionosonde data are too sparse to do tomographic imaging,
however, combination of these data sources as well as other available measurements, such as satellitebased data, may have
the possibility to monitor the structure of the disturbed polar ionosphere. In this paper, LEO-based GPS data onboard CHAMP
as well as ground-based GPS and ionosonde observations are input into afour dimensional tomographic algorithm -- MIDAS
(Multi-Instrument Data Analysis System) to image the disturbed ionosphere at Alaska and Greenland as well as over Europe
for the major storm in October 2003. In contrast, electron density images produced by another independent method -- IDA3D
(lonospheric Data Assimilation Three Dimensional), which assimilates primarily NIMS data and other data source, are
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involved to perform comparisons. A general good agreement can be obtained between them. As a result, the addition of
LEO-based GPS data presents a great potential in polar ionospheric imaging.

Author

Global Positioning System; Imaging Techniques; lonospheric Disturbances, Tomography; Earth lonosphere; Polar Regions

20080021248 Saskatchewan Univ., Saskatoon, Saskatchewan, Canada
VLF Phase Perturbations Produced by the Variability in Large (V/m) Mesospheric Electric Fields in the 60-70 km
Altitude Range
Manson, A. H.; Meek, C. E.; Martyenko, S. |.; Rozumenko, V. T.; Tyrnov, O. F; Characterising the lonosphere; June 2006,
pp. 8-1 - 8-24; In English; See also 20080021218; Original contains color and black and white illustrations
Report No.(s): Paper 8; Copyright; Avail.: CASI: A04, Hardcopy; Available from CAS| on CD-ROM only as part of the
entire parent document

The large (V/m) mesospheric electric fields have been identified as a possible cause of VLF phase perturbations. These
fields affect the fundamental processes that govern the lower D region parameters, primarily the electron temperature and
effective collision frequency. The main ionospheric parameter needed to calculate VLF phase perturbations is the
low-frequency electron plasma conductivity. All the electric field data available to 1990 were collected with electric field
sensors on board more than 50 rockets launched over approximately 30 years in the USSR and the U.S.A., which were
insufficient to address V LF phase perturbations. This paper discusses the progress made in addressing large (V/m) mesospheric
electric fields between 60- and 70-km altitudes since 1990. It focuses on achieving the breakthrough, the development of a
radio wave technique for sensing large electric fields remotely by using MF radar, and on the fact that the electric field
variability leads to the variability of ionospheric conduction contours by a few kilometers in altitude. The statistical analysis
of the large mesospheric electric field data acquired in the 60- and 67-km altitude region in Canada and Ukraine suggests that
large mesospheric electric fields may occur during about 70% of all the time. However, reasonable assessments of VLF phase
perturbations need information on the temporal and especialy spatia variability of conduction contours, which remains a
major challenge within this problem. First, the technique developed to specify electric fields requires signal-to-noise ratios in
excess of afactor of five, which is achieved irregularly with the MF radars used at present. Second, the existing MF radars
do not permit the observations of the spatial evolution of thesefields at all. The latter problem can be overcome by developing
dedicated radar. Meanwhile, co-located VLF phase perturbation measurements and electric field observations by existing MF
radars may be combined to produce a pre-intermediate capability. Eventualy, a better understanding of the dynamics and
mesospheric and ionospheric D-region chemistry, which establish conductivity patterns, will require the combined efforts of
the entire scientific community.
Author
Mesosphere; Perturbation; Atmospheric Chemistry; Electron Energy; Signal to Noise Ratios; Electric Fields, Plasma
Conductivity; Very Low Freguencies

20080021728 ENSCO, Inc., Cocoa Beach, FL, USA
Peak Wind Tool for General Forecasting
Barrett, Joe H., I11; Short, David; April 2008; 63 pp.; In English; Origina contains color and black and white illustrations
Contract(s)/Grant(s): NNKO6MA70C
Report No.(s): NASA/CR-2008-214743; No Copyright; Avail.. CASI: A04, Hardcopy
ONLINE: http://hdl.handle.net/2060/20080021728

This report describes work done by the Applied Meteorology Unit (AMU) in predicting peak winds at Kennedy Space
Center (KSC) and Cape Canavera Air Force Station (CCAFS). The 45th Weather Squadron requested the AMU develop atool
to help them forecast the speed and timing of the daily peak and average wind, from the surface to 300 ft on KSC/CCAFS
during the cool season. Based on observations from the KSC/CCAFS wind tower network , Shuttle Landing Facility (SLF)
surface observations, and CCAFS sounding s from the cool season months of October 2002 to February 2007, the AMU
created mul tiple linear regression equations to predict the timing and speed of the daily peak wind speed, as well as the
background average wind speed. Several possible predictors were evaluated, including persistence , the temperature inversion
depth and strength, wind speed at the top of the inversion, wind gust factor (ratio of peak wind speed to average wind speed),
synoptic weather pattern, occurrence of precipitation at the SLF, and strongest wind in the lowest 3000 ft, 4000 ft, or 5000 ft.
Author
Meteorology; Wind Velocity; Temperature Inversions, Gusts; Forecasting; Linear Equations; Predictions
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20080021729 ENSCO, Inc., Cocoa Beach, FL, USA
Situational Lightning Climatologies for Central Florida: Phase 111
Barrett, Joe H., I11; April 2008; 31 pp.; In English; Original contains color and black and white illustrations
Contract(s)/Grant(s): NNKO6MA70C
Report No.(s): NASA/CR-2008-214742; No Copyright; Avail.: CASI: A03, Hardcopy
ONLINE: http://hdl.handle.net/2060/20080021729

This report describes work done by the Applied Meteorology Unit (AMU) to add composite soundings to the Advanced
Weather Interactive Processing System (AWIPS). This allows National Weather Service (NWS) forecasters to compare the
current atmospheric state with climatology. In a previous phase, the AMU created composite soundings for four rawinsonde
observation stations in Florida, for each of eight flow regimes. The composite soundings were delivered to the NWS
Melbourne (MLB) office for display using the NSHARP software program. NWS MLB requested that the AMU make the
composite soundings available for display in AWIPS. The AMU first created a procedure to customize AWIPS so composite
soundings could be displayed. A unique four-character identifier was created for each of the 32 composite soundings. The
AMU wrote a Tool Command Language/Tool Kit (TcVTk) software program to convert the composite soundings from
NSHARP to Network Common Data Form (NetCDF) format. The NetCDF files were then displayable by AWIPS.
Author
Climatology; Forecasting; Rawinsondes; Meteorology; Command Languages; Lightning

20080021838 Air Force Office of Scientific Research, Bolling AFB, Washington, DC USA
AFOSR(AIr Force Office of Scientific Research) Chemical and Atmospheric Sciences Program Review (33rd) FY88
Wodarczyk, Francis J; Faustman, Catherine; Jul 1990; 234 pp.; In English
Contract(s)/Grant(s): Proj-2303; Proj-310
Report No.(s): AD-A477654; No Copyright; Avail.: Defense Technica Information Center (DTIC)
ONLINE: http://hdl.handle.net/100.2/ADA477654

A review is presented of research efforts sponsored by the Directorate of Chemical and Atmospheric Sciences which have
completed their period of support. Illustrated accounts resulting from the basic research programs in the Atmospheric and
Chemical Sciences are highlighted. The Atmospheric Sciencesis concerned with meteorology and upper atmospheric structure
and dynamics. The Chemical Sciences deal with chemical techniques, chemical structures, surface chemistry, chemical
dynamics, synthesis and properties of materials, and computational chemistry.
DTIC
Atmospheric Chemistry; Atmospheric Physics, Chemical Reactions, Computational Chemistry; Gravity Waves, Meteorology;
Surface Reactions; Upper Atmosphere

20080021942 National Hurricane Center, Miami, FL, USA

Tropical Cyclone Report: Tropical Storm Barry (AL022007), June 1-2, 2007

Avila, L. A.; Jun. 22, 2007; 12 pp.; In English

Report No.(s): PB2007-112887; No Copyright; Avail.: National Technical Information Service (NTIS)

The precursor of Barry was associated with a westward moving tropical wave that spawned a broad area of low pressure
near the eastern coast of the Yucatan Peninsula on 30 May. By 31 May, surface observations indicated that a circulation had
developed with the area of minimum pressure centered southeast of Cozumel, Mexico. At that time, the system was not
classified as a tropical depression because the shower activity was disorganized and well-removed from the area of low
pressure. As the low moved north-northeastward over the northwestern Caribbean Sea and the southeastern Gulf of Mexico,
the deep convection became somewhat concentrated near the center and it is estimated that a tropical depression formed just
to the northwest of the western tip of Cuba at 1200 UTC 1 June. Thereafter, the shower activity increased further and the
surface circulation become a little better organized.

NTIS
Cyclones, Sorms; Tropical Sorms

20080022184  Jet Propulsion Lab., California Inst. of Tech., Pasadena, CA, USA
Seasonal Correlations of SST, Water Vapor, and Convective Activity in Tropical Oceans: A New Hyperspectral Data
Set for Climate Model Testing
Aumann, Hartmut H.; Gregorich, David T.; Broberg, Steven E.; Elliott, DenisA.; Geophysical Research Letters; August 15,
2007; Volume 24; 4 pp.; In English; Original contains black and white illustrations, Copyright; Avail.: Other Sources
ONLINE: http://dx.doi.org/10.1029/2006GL029191; http://hdl.handle.net/2014/40815

The analysis of the response of the Earth Climate System to the seasonal changes of solar forcing in the tropical oceans
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using four years of the Atmospheric Infrared Sounder (AIRS) and Advanced Microwave Sounding Unit (AMSU) data between
2002 and 2006 gives new insight into amplitude and phase relationships between surface and tropospheric temperatures,
humidity, and convective activity. The intensity of the convective activity is measured by counting deep convective clouds.
The peaks of convective activity, temperature in the mid-troposphere, and water vapor in the 0 - 30 N and 0 - 30 S tropical
ocean zonal means occur about two months after solstice, all leading the peak of the sea surface temperature by several weeks.
Phase is key to the evaluation of feedback. The evaluation of climate models in terms of zonal and annual means and annual
mean deviations from zonal means can now be supplemented by evaluating the phase of key atmospheric and surface
parameters relative to solstice. The ability of climate models to reproduce the statistical flavor of the observed amplitudes and
relative phases for broad zonal means should lead to increased confidence in the realism of their water vapor and cloud
feedback algorithms. AIRS and AMSU were launched into a 705 km altitude polar sun-synchronous orbit on the EOS Aqua
spacecraft on May 4, 2002, and have been in routine data gathering mode since September 2002.

Author

Meteorological Parameters; Climate Models; Annual Variations;, Atmospheric Sounding; Atmospheric Temperature; Climate
Change; Sea Qurface Temperature; Convection

20080022191 Jet Propulsion Lab., California Inst. of Tech., Pasadena, CA, USA
Diagnostic Comparison of Meteorological Analyses during the 2002 Antarctic Winter
Manney, Gloria L.; Allen, Douglas R.; Kruger, Kirstin; Naujokat, Barbara; Santee, Michelle L.; Sabutis, Joseph L.; Pawson,
Steven; Swinbank, Richard; Randall, Cora E.; Simmons, Adrian J.; Long, Craig; Monthly Weather Review; May 2005;
Volume 133, Issue 5, pp. 1261-1278; In English; Original contains color and black and white illustrations; Copyright;
Avalil.: Other Sources
ONLINE: http://hdl.handle.net/2014/40817; http://dx.doi.org/10.1175/MWR2926.1

Several meteorological datasets, including U.K. Met Office (MetO), European Centre for Medium-Range Weather
Forecasts (ECMWF), National Centers for Environmental Prediction (NCEP), and NASA’s Goddard Earth Observation
System (GEOS-4) analyses, are being used in studies of the 2002 Southern Hemisphere (SH) stratospheric winter and
Antarctic major warming. Diagnostics are compared to assess how these studies may be affected by the meteorological data
used. While the overall structure and evolution of temperatures, winds, and wave diagnosticsin the different analyses provide
a consistent picture of the large-scale dynamics of the SH 2002 winter, several significant differences may affect detailed
studies. The NCEP-NCAR reanalysis (REAN) and NCEP-Department of Energy (DOE) reanalysis-2 (REAN-2) datasets are
not recommended for detailed studies, especially those related to polar processing, because of lower-stratospheric temperature
biases that result in underestimates of polar processing potential, and because their winds and wave diagnostics show
increasing differences from other analyses between similar to 30 and 10 hPa (their top level). Southern Hemisphere polar
stratospheric temperatures in the ECMWEF 40-Yr Re-analysis (ERA-40) show unrealistic vertical structure, so this long-term
reanalysis is also unsuited for quantitative studies. The NCEP/Climate Prediction Center (CPC) objective analyses give an
inferior representation of the upper-stratospheric vortex. Polar vortex transport barriers are similar in al analyses, but there
is large variation in the amount, patterns, and timing of mixing, even among the operational assimilated datasets (ECMWF,
MetO, and GEOS-4). The higher-resolution GEOS-4 and ECMWF assimilations provide significantly better representation of
filamentation and small-scale structure than the other analyses, even when fields gridded at reduced resolution are studied. The
choice of which analysis to use is most critical for detailed transport studies (including polar process modeling) and studies
involving synoptic evolution in the upper stratosphere. The operational assimilated datasets are better suited for most
applications than the NCEP/CPC objective analyses and the reanalysis datasets.
Author
Meteorological Parameters; Remote Sensing; Weather Forecasting; Atmospheric Temperature; Earth Observations (From
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20080022233 National Hurricane Center, Miami, FL, USA

Tropical Cyclone Report: Sub tropical Storm Andrea (AL012007), May 9-11, 2007

Rhome, J. R.; Beven, J,; Willis, M.; Jun. 01, 2007; 16 pp.; In English

Report No.(s): PB2007-112886; No Copyright; Avail.: National Technical Information Service (NTIS)

Andreaformed from alarge extratropical cyclone that originated just offshore the mid-Atlantic USA coast on 6 May. This
pre-Andrea cyclone deepened steadily that day, with the central pressure falling 16 mb in the 24-hour period ending at 0600
UTC 7 May, the extratropical cyclone lost most of its baroclinic support and development ended. However, interaction of the
low and strong high pressure to the north produced hurricane-force winds. The resulting large area of high winds, along with
the slow motion of the extratropical low, generated large waves that impacted much of the coast of the southeastern USA and
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the Bahamas Islands. On 8 May, the low weakened and began drifting westward over progressively warmer waters in the
western Atlantic. Along this track, vertical shear also decreased allowing for the generation of deeper convection around the
center. By early on 9 May, convection had become symmetric about the low-level circulation center, the cyclone had lost all
of its frontal and cold core structure, and the wind field had contracted.

NTIS

Cyclones, Storms; Tropical Storms
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OCEANOGRAPHY

Includes the physical, chemical and biological aspects of oceans and seas; ocean dynamics; and marine resources. For related
information see also 43 Earth Resources and Remote Sensing.

20080021753 University of Southern California, Los Angeles, CA USA; Joint Inst. for the Study of the Atmosphere and
Ocean, Seattle, WA, USA; Middle East Technical Univ., Ankara, Turkey; National Oceanic and Atmospheric Administration,
Seattle, WA, USA

Standards, Criteria, and Procedures for NOAA Evaluation of Tsunami Numerical Models

Snynolakis, C. E.; Bernard, E. N.; Titov, V. V.; Kanoglu, U.; Gonzaez, F. |.; May 2007; 60 pp.; In English

Report No.(s): PB2007-109601; NOAA/TM/OAR/PMEL-135; No Copyright; Avail.: National Technical Information Ser-
vice (NTIS)

The National Oceanic and Atmospheric Administration (NOAA) is the federal agency charged with mitigating tsunami
hazards in the USA. NOAA's National Weather Service operates the two Tsunami Warning Center (TWCs) in the U.S,, and
NOAA has spearheaded the national effort to develop inundation maps for evacuation planning through the National Tsunami
Hazard Mitigation Program (NTHMP). The latter was formed through a directive of the U.S. Senate Appropriations
Committee in 1994 to develop a plan for a tsunami warning system that reduces the risk to coastal residents.

NTIS
Mathematical Models;, Tsunami Waves; Warning Systems; Numerical Weather Forecasting; Meteorological Parameters,
Oceanography
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development, structure, and maintenance of animals and plants in space and related environmental conditions. For specific topics in life
sciences see categories 52 through 55.

20080021396 Macula (Anthony J.), Genesseo, NY USA

Superimposed Code Theoretic Analysis of DNA Codes and DNA Computing

Macula, Anthony; Bishop, Morgan; Jan 2008; 22 pp.; In English; Original contains color illustrations
Contract(s)/Grant(s): FA8750-06-C-0007; Proj-230T

Report No.(s): AD-A477398; No Copyright; Avail.: Defense Technical Information Center (DTIC)

Large collections of carefully constructed single stranded DNA sequences, called DNA Libraries, can be algorithmically
filtered to encode solutions to numerical questions. To date, there has been no ssmple way to decode theses solutions. One
possible decoding method is to further augment or embed the original encoded DNA library strands with synthetic reading
strands made from the blueprints of classical superimposed codes. This can make the DNA output readable without
complicated chemical separation or isolation protocols.

DTIC
Coding; Deoxyribonucleic Acid

20080021746 Van Deuren (Reinhart Boerner) S.C., Milwaukee, WI, USA

Self-Assembling Peptide Amphiphiles and Related Methods for Growth Factor Delivery

Stupp, S. 1., Inventor; Donners, J. J. J. M., Inventor; Silva, G. A., Inventor; Behanna, H. A., Inventor; Anthony, S. G., Inventor;
6 Dec. 04; 18 pp.; In English

Contract(s)/Grant(s): DE-FG02-00ER54810
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Patent Info.: Filed Filed 6 Dec. 04; US-Patent-Appl-SN-11-005-552
Report No.(s): PB2007-111063; No Copyright; Avail.: CASI: A03, Hardcopy
Amphiphilic peptide compounds comprising one or more epitope sequences for binding interaction with one or more
corresponding growth factors, micellar assemblies of such compounds and related methods of use.
NTIS
Peptides; Molecules; Binding; Cells (Biology); Compounds

20080021754 Institute of Space Medico-Engineering, Beijing, China

Space Medicine and Medical Engineering (Hangtian Yixue yu Yixue Gongcheng), Volume 20, No. 2, April 2007
Chen, S. G.; Apr. 2007; 84 pp.; In Chinese

Report No.(s): PB2007-109571; No Copyright; Avail.: National Technical Information Service (NTIS)

Contents: An Accurately Represented Finite Element Model of Lumbar Motion Segment; Difference of Responses of
Males and Females under -30 degrees Head-down Tilt; Comparison of Morphological Features in Soleus between
Tail-Suspended and 30-Month-Old Rats; Effects of Push-Pull Maneuver on GFAP Expression of Rat Brain; Specific Lysis of
CTLs Induced by Dendritic Cells-Added to HLA-A2 Restricted Epitopes Derived from apha-fetoprotein Against HCC In
Vitro; Preliminary Assessment of Biologic Security of A Membrane Penetrating Peptide McClock’s DNA-BIND as A
Drug-Carrier; Effects of Degradation Products of SCPP on Migration, Proliferation and F-Actin Reorganization of Vascular
Endothelial Cells: Effect of 30 Hz Whole Body Vibration on Osteoporosis; A Study on the Decomposition of Surface EMG
Signals Based on Second Order Non-Stationary Source Separation; A Two-step MREIT Algorithm for Head Times Based on
Radial Basis Function Neural Network; A Study in Inhomogeneous Spull Phantoms Based on Electrica Impedance
Tomography; Estimation of Uniaxial Modulus of Articular Cartilage Based on Inhomogenous 4 Parameters Triphasic Mode;
A Method for Automatic Generation of Finite Element Head Models Based on Segmented Computer Tomography Data; and
An Image Processing Method Used in Nystagmus Detecting Systems.

NTIS
Aerospace Medicine; Medical Science; Physiology; Biology

20080021803 Army Medical Dept. Center and School, Fort Sam Houston, TX USA
Policy Options for Sharing Activities between the Department of Veterans Affairs and the Department of Defense
VanBrocklyn, Gary S; Jun 14, 2007; 52 pp.; In English
Report No.(s): AD-A477530; No Copyright; Avail.: Defense Technical Information Center (DTIC)
ONLINE: http://hdl.handle.net/100.2/ADA477530

The Department of Veterans Affairs (VA) and the Department of Defense (DoD) have failed to advance sharing efforts
to the extent that the legislative and executive branches of the USA Government intended them to do since the Veterans
Administration and the Department of Defense Health Resources Sharing and Emergency Operations Act was passed in 1982.
Although numerous barriers exist to increased sharing, a fundamental one that exists in both organizations is the structural
inertia inherent in large bureaucracies. Against the backdrop of a rapidly changing health care environment in the USA, the
model of punctuated equilibrium was employed as a means of determining those circumstances more likely to bring about
transformational, revolutionary organizational change along the lines envisioned by the executive and legislative branches. As
aresult, the adoption of federal policy calling for compulsory, large-scale sharing throughout all domains of both the VA and
the DoD health care organizations is recommended. Adoption of this policy is the best means of ensuring cost efficiency,
greater access to care, and quality care for the health care beneficiaries of both the VA and the DoD.
DTIC
Defense Program; Medical Services; Military Personnel; Palicies, Resources Management

20080021805 Naval Health Research Center, San Diego, CA USA
Determining Hospital Ship (T-AH) Staffing Requirements for Humanitarian Assistance Missions
Negas, Tracy; Brown, Carrie; Konoske, Paula J; Oct 16, 2007; 45 pp.; In English; Origina contains color illustrations
Contract(s)/Grant(s): Proj-M0095
Report No.(s): AD-A477534; NHRC-07-44; No Copyright; Avail.: Defense Technical Information Center (DTIC)
ONLINE: http://hdl.handle.net/100.2/ADA477534

The primary mission of the hospital ship is to provide acute medical and surgical services to forces ashore and afloat
during military operations. In addition, the hospital ship also hasthe mission of providing a hospital asset in support of disaster
relief (DR) and humanitarian assistance (HA) operations. This secondary mission requires the hospital ship to provide medical
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careto adifferent population with a set of medical conditions not common to combat casualty care, thus affecting the manning
requirements. To better plan the medical response to HA/DR scenarios, knowledge of the mission requirements and the
anticipated patient workload is required. With this information the appropriate mix of personnel, supplies and equipment can
be projected. The goals of this project were to gather subject matter expert (SME) data, medical treatment data, and medical
mission support information to determine the optimal staffing mix (military/civilian, nongovernmental organization) aboard
the hospital ship during HA/DR missions. Information from a variety of sources was used to better understand humanitarian
missions conducted by the hospital ship. Factors such as time on site, security threats, and location characterize the mission.
Patient encounter data from previous missions were used to determine expected patient conditions encountered in various HA
operations. Support task information was gathered from subject matter experts. These data points were used to project the
medical and support tasks required for future missions. The authors conclude that, to conduct a successful HA mission on a
hospital ship caring for surgical patients, outpatients ashore, and capacity-building activities, a minimum staff of 228 medical
and 288 nonmedical personnel would be required. Humanitarian missions accomplish more than just the number of patients
seen -- effective HA helps host nations build their health care infrastructure so that they can become self-sufficient.

DTIC

Hospitals; Manpower; Medical Personnel; Medical Services, Requirements; Ships

20080021810 Yale Univ., New Haven, CT USA
Microtubule-Associated Protein Expression and Predicting Taxane Response
Baquero, Maria T; Oct 2007; 81 pp.; In English; Original contains color illustrations
Contract(s)/Grant(s): W-81XWH-06-1-0746
Report No.(s): AD-A477584; No Copyright; Avall.: Defense Technical Information Center (DTIC)
ONLINE: http://hdl.handle.net/100.2/ADA477584

We hypothesized that in addition to its predictive value, the microtubule-associated marker tau (MAP-tau) may also
function as a prognostic biomarker. The dual functionality of MAP-tau may translate into increased tumor molecular screening
information for patients with breast cancer resulting in better treatment options. The results of thiswork indicate that MAP-tau
functions as a prognostic marker for paclitaxel sensitivity when examined using automated quantitative analysis (AQUA) and
tissue arrays Y TMA 49-5 and Y TMA 49-6. Each array contai ned approximately 750 tumor histospots. This work demonstrates
that MAPtau may be useful for further differentiating ER (+) and ER (-) patients and that increased MAP-tau expression in
newly diagnosed breast cancer patients is associated with better outcome. Our findings suggest that MAP-tau may be a useful
prognostic marker in addition to its predictive value for taxane response.
DTIC
Breast; Cancer; Mammary Glands; Predictions,; Proteins

20080021812 Stanford Univ., Stanford, CA USA
PTEN Regulates Beta-Catenin in Androgen Signaling: Implication in Prostate Cancer Progression
Sun, Zijie; Mar 1, 2007; 52 pp.; In English
Contract(s)/Grant(s): DAMD17-03-1-0090
Report No.(s): AD-A477586; No Copyright; Avail.: Defense Technical Information Center (DTIC)
ONLINE: http://hdl.handle.net/100.2/ADA 477586

The androgen-signaling pathway is essential in male sexual development and in normal and malignant prostate cell
growth and survival. PI3K/Akt playsacritical rolein prostate cancer cell growth and survival. Recent studies demonstrate that
the effect of PI3K/Akt in prostate cells is mediated through androgen signaling. The PI3K inhibitor LY 294002 and a tumor
suppressor PTEN negatively regulate the PI3K/Akt pathway and repress the androgen receptor (AR) activity. However the
molecular mechanisms whereby P13K/Akt and PTEN regulate the androgen pathway are currently unclear. During this
funding year we continue examining whether p-catenin is a major downstream effector of the PI3K/Akt and PTEN pathways
in androgen-induced cell growth. Several sets of in vivo and in vitro experiments have been performed in this regard. The
results suggest that the interactions between PI3K, Wnt, and androgen pathways are the key events in the tumorigenesis of
prostate cancer.
DTIC
Cancer; Hormones, Males,; Prostate Gland
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20080021813 General Accounting Office, Washington, DC USA
DOD and VA. Preliminary Observations on Efforts to Improve Care Management and Disability Evaluations for
Servicemembers
Bertoni, Daniel; Pendleton, John H; Feb 27, 2008; 30 pp.; In English
Report No.(s): AD-A477587; No Copyright; Avail.: Defense Technical Information Center (DTIC)
ONLINE: http://hdl.handle.net/100.2/ADA477587

Why GAO Did This Study. In February 2007, a series of Washington Post articles about conditions at Walter Reed Army
Medical Center highlighted problems in the Army’s case management of injured servicemembers and in the military’s
disability evaluation system. These deficiencies included a confusing disability evaluation process and servicemembers in
outpatient status for months and sometimes years without a clear understanding about their plan of care. These reported
problems prompted various reviews and commissions to examine the care and services to servicemembers. In response to
problems at Walter Reed and subsequent recommendations, the Army took a number of actions and DOD formed a joint
DOD-VA Senior Oversight Committee. This statement updates GAO’s September 2007 testimony and is based on ongoing
work to (1) assess actions taken by the Army to help ill and injured soldiers obtain health care and navigate its disability
evaluation process; and to (2) describe the status, plans, and challenges of DOD and VA efforts to implement ajoint disability
evaluation system. GAO’s observations are based largely on documents obtained from and interviews with Army, DOD, and
VA officials. The facts contained in this statement were discussed with representatives from the Army, DOD, and VA.
DTIC
Disabilities; Medical Services; Military Personnel; Patients

20080021814 Duke Univ., Durham, NC USA
Automation and Preclinical Evaluation of a Dedicated Emission Mammotomography System for Fully 3-D Molecular
Breast Imaging
Cutler, Spencer J; Oct 2007; 24 pp.; In English; Original contains color illustrations
Contract(s)/Grant(s): W81XWH-06-1-0765
Report No.(s): AD-A477591; No Copyright; Avail.: Defense Technical Information Center (DTIC)
ONLINE: http://hdl.handle.net/100.2/ADA477591

The overall objective of this proposal is to fully automate and optimize the performance of a 3-D dedicated emission
mammotomography system for enhanced semi-automated clinical testing. A retrospective study of 103 clinica MRI
uncompressed breast scans was conducted to create surface renderings of the uncompressed breasts and analyze how to adapt
existing acquisition orbits for varying breast shapes. Laser ribbon ranging sensors and associated hardware to fully automate
the radius of rotation were acquired and tested. An observer based 3D contrast-detail study was performed in an effort to
evaluate the limits of object detectability for the dedicated CZT-based SPECT mammotomography imaging system under
various imaging conditions. Other aspects of the training program were also initiated including clinical shadowing in the
mammography, nuclear medicine, and breast oncology divisions at Duke University.
DTIC
Breast; Cancer; Imaging Techniques, Mammary Glands

20080021816 Georgetown Univ., Washington, DC USA
Inflammatory Cytokines Induce Ubiquitination and Loss of the Prostate Suppressor Protein NKX3.1
Muhlbradt, Erin E; Oct 2007; 69 pp.; In English
Contract(s)/Grant(s): W81XWH-05-1-0590
Report No.(s): AD-A477595; No Copyright; Avail.: Defense Technical Information Center (DTIC)
ONLINE: http://hdl.handle.net/100.2/ADA477595

During the normal aging process in the prostate a variety of histologic changes are seen including regions termed
inflammatory atrophy where mononuclear infiltrating cells are seen adjacent to atrophic glands. Moreover both clinical and
subclinical prostatitis is a risk factor for the development of prostate cancer. This thesis describes a causative link between
prostatic inflammatory processes and reductions in expression of the prostate suppressor protein NKX3.1. Reduction of the
suppressor protein NKX3.1 by either loss of heterozygosity at 8p21, gene methylation or both is an early event in prostate
cancer. We have found that the inflammatory cytokines TNF-alpha and IL-1beta induce rapid ubiquitination and proteasomal
degradation of NKX3.1 in vitro. Within 2 hours of exposing LNCaP cells to TNF-alpha we observed marked reductions of
either endogenous or exogenously expressed NKX3.1. Inhibitors of proteasomal degradation blocked the loss of NKX3.1 and
allowed accumulation of NKX3.1 protein complexed with polyubiquitin. The C-terminal domain of NKX3.1 representing the
51 amino acids distal to the homeodomain can undergo posttranslational modification to regulate ubiquitination and turnover
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of NKX3.1. Deletion of the C-terminal domain resultsin prolonged protein half life and absence of ubiquitination in response
to TNF-apha. The C-terminus directs ubiquitination but is not the site for ubiquitin ligation since site-directed mutation of
either or both of the two lysines (193 and 201) in the C-terminal domain affects neither ubiquitination nor protein half-life.
The ubiquitination signal can be localized to amino acids (184-192) in the C-terminal domain and mutation of serine 185
prolonged NK X3.1 half-life but did not affect TNF-alpha induced ubiquitination. Mutation of serine 196 inhibited TNF-alpha
induced ubiquitination and degradation demonstrating differential regulation of NKX3.1 levels by inflammatory cytokines
versus basal protein turnover.

DTIC
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20080021818 Ohio State Univ., Columbus, OH USA
Genetic Analysis of Ets-2 in Tumor-Associated Macrophages During Breast Cancer Progression
Zabuawala, Tahera; Oct 2007; 10 pp.; In English; Original contains color illustrations
Contract(s)/Grant(s): W-81-XWH-06-1-0735
Report No.(s): AD-A477608; No Copyright; Avail.: Defense Technical Information Center (DTIC)
ONLINE: http://hdl.handle.net/100.2/ADA477608

While it is known that the most common human tumors are derived from epithelial cells that have undergone multiple
genetic alterations, it is also becoming clear that the alterations in the tumor micro-environment are necessary for tumor
progression. One such stromal component is the macrophage. Recent studies have shown that deletion of CSF-1, an essential
growth factor for growth and differentiation of macrophages, delays pulmonary metastasis in the PyMT breast cancer model
in mice. Previous work from our lab has demonstrated that Ets-2 is a nuclear effector of the Ras-Raf-MAP kinase pathway.
My hypothesis is that CSF-1 mediates its pro-tumorigenic effects in macrophages via activation of Ets-2. To test this
hypothesis, my project aims to analyze the effects of Ets-2 deletion specifically in the tumor-associated macrophages (TAMS)
in the breast tumor microenvironment. To achieve this, | am using a conditional Ets-2 ‘floxed’ alele available in our lab. |
am using a non-inducible Lys-Cre transgene to delete Ets-2 specifically in the macrophages. Preliminary results with this
system indicate that the gross tumor volume in the experimental animals is similar to that of the controls. Interestingly, the
area of the lung lesions is significantly less in the experimentals as compared to those of the controls. At present | am trying
to determine whether it is the exit from the primary tumor site or growth in the lungs which is affected in the experimentals.
Microarray and real-time PCR analysis of mammary TAMs indicate that antiangiogenic factors may be downregulated in the
Ets-2 deleted TAMS.
DTIC
Breast; Cancer; Genetics; Macrophages, Mammary Glands; Metastasis, Tumors

20080021819 Naval Health Research Center, San Diego, CA USA
Using the Estimating Supplies Program to Develop Material Solutions for the U.S. Air Force Medical Gynecological
Treatment Team (FFGYN)
Hopkins, Curt; Nix, Ralph; Konoske, Paula; Pang, Gerry; Onofrio, Kathleen; Dec 10, 2007; 61 pp.; In English; Original
contains color illustrations
Report No.(s): AD-A477610; NHRC-08-1A; No Copyright; Avail.: Defense Technical Information Center (DTIC)
ONLINE: http://hdl.handle.net/100.2/ADA477610

The U.S. Air Force Medical Support Agency, Surgeon General Support Logistics Office, requested that the Naval Health
Research Center (NHRC) conduct a proof of concept study to assess the validity and feasibility of using NHRC's medical
modeling tool for the development and management of Air Force medical Allowance Standards as a baseline for
standardization throughout the services. The primary objective of this study was to provide the Air Force with the ability to
validate the clinical requirements of the Medical Gynecological Treatment Team. The Air Force Allowance Standard (AS)
addresses the equipment, medicines, consumables, and durables required for a 30-day period. This study was accomplished
in two phases. The first phase entailed an understanding of the mission capability requirementsin order to (1) understand the
operating environment in which the Gynecological Unit Type Code ASisemployed, (2) determinethe level of careit supports,
(3) develop the range of patient conditions the AS must be capable of treating, and (4) better understand its mission scope.
Concurrently, NHRC initiated e-mails, teleconferences, and face-to-face meetings with subject matter experts to determine the
likelihood of each patient condition occurring. In phase two, following the NHRC process of modeling clinical requirements
for field medical facilities, the Estimating Supplies Program database of medical task and supply profiles was used as a
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template to identify patient conditions appropriate to this capability and to match gynecological supplies to clinical tasks,
medical equipment, and supplies.

DTIC

Estimating; Gynecology; Medical Equipment; Medical Personnel; Medical Services; Military Operations; Supplying; Teams

20080021825 General Accounting Office, Washington, DC USA
Chemical and Biological Defense: DOD and VA Need to Improve Efforts to Identify and Notify Individuals Potentially
Exposed during Chemical and Biological Tests
D’Agostino, Davi M; Repasky, Robert L; Baril, Tommy; Brown, Renee S; Pegram, Brian D; Putansu, Steven; Richardson,
Terry L; Thornton, Karen; Feb 2008; 50 pp.; In English
Report No.(s): AD-A477635; GAO-08-366; No Copyright; Avail.: Defense Technical Information Center (DTIC)
ONLINE: http://hdl.handle.net/100.2/ADA477635

Tens of thousands of military personnel and civilians were potentially exposed to chemical or biological substances
through Department of Defense (DoD) tests since World War 1. DoD conducted some of these tests as part of its Project 112
test program, while others were conducted as separate efforts. GAO was asked to do the following: (1) assess DoD’s efforts
to identify individuals who were potentially exposed during Project 112 tests, (2) evaluate DoD’s current effort to identify
individuals who were potentially exposed during tests conducted outside of Project 112, and (3) determine the extent to which
DoD and the Department of Veterans Affairs (VA) have taken action to notify individuals who might have been exposed during
chemical and biological tests. GAO analyzed documents and interviewed officials from DoD, VA, the Department of Labor,
and a veterans service organization. GAO suggests that Congress direct DoD to devel op guidance to notify potentially exposed
civilians. GAO also recommends that DoD and VA take steps to improve their efforts to obtain, share, and use available
information to more effectively identify and notify individuals. DoD and VA generadly agreed with most of the
recommendations. However, DoD did not agree with the recommendation to conduct a cost-benefit analysis regarding
additional Project 112 research. As a result, GAO suggests that Congress direct DoD to conduct such an analysis.
DTIC
Biological Weapons; Chemical Tests, Chemical Warfare; Defense Program; Military Personnel; Personnel

20080021829 New York Medical Coall., Vahala, NY USA
Chemoprevention of Prostate Cancer by Phenethyl Isothiocyanate
Chiao, JW; Mar 2007; 24 pp.; In English; Original contains color illustrations
Contract(s)/Grant(s): DA-MD17-03-1-0111
Report No.(s): AD-A477641; No Copyright; Avall.: Defense Technical Information Center (DTIC)
ONLINE: http://hdl.handle.net/100.2/ADA477641

There are epidemiological conclusions for potential prevention of prostate cancer with the intake of cruciferous
vegetables. The responsible dietary factors were not identified. Now, we have demonstrated that isothiocyanates, such as
phenethyl isothiocyanate (PEITC), from these vegetables inhibits growth of prostate cancer cells by targeting cell cycle
regulators, like up-regulating p21. Analyses of the mechanism indicated that it involves a regulation at the epigenetic level.
PEITC was found to be adual inhibitor of histone deacetylases (HDACs) and aberrant CpG island methylation. Dueto HDAC
inhibition, PEITC modifies histones for transcription competent chromatins to activate p21. We demonstrated, for the first
time, that PEITC reverses hypermethylation and reactivates GSTP1 that is silenced in prostate tumor. The silencing of GSTP1
occurs in the vast majority of clinical tumors and is arisk factor. We also determined that PEITC represses androgen receptor
(AR) via down-regulation of Spl and increase protein degradation. The bioassay showed that PEITC regulates the activity of
testosterone, via down-regulation of AR. Thus we have demonstrated several molecular targets relevant for inhibiting prostate
carcinogenesis by PEITC. They include repressing AR, inhibiting HDACs, inhibiting aberrant CpG island methylation, and
activating cell cycle regulators. The chemopreventive mechanisms of isothiocyanates revealed.
DTIC
Cancer; Chemotherapy; Health; Prostate Gland

20080021830 Vanderbilt Univ., Nashville, TN USA
Identification and Characterization of an X-Linked Familial Prostate Cancer Gene
Yaspan, Brian; Nov 2007; 9 pp.; In English; Original contains color illustrations
Contract(s)/Grant(s): W-81-XWH-06-1-0057
Report No.(s): AD-A477644; No Copyright; Avail.: Defense Technica Information Center (DTIC)
ONLINE: http://hdl.handle.net/100.2/ADA477644
Prostate cancer is the most commonly diagnosed non-skin malignancy in males, with as many as one in 5 males living
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in developed nations being diagnosed with prostate cancer in their lifetime. Despite the medical significance of prostate cancer
our understanding of predisposition and progression in the disease remains rudimentary. Prostate cancer is estimated to have
the largest heritable component of all common cancers. We will explicitly characterize ancestral versions of a gene region
originally implicated in prostate cancer through study of families with multiple cases of prostate cancer (HPC) to enable us
to test the hypothesis that a common disease-predisposing genetic mutation conferring modest risk is shared among
present-day prostate cancer cases in the broader population by virture of inheritance from an ancient founder. We hope the
findings of this proposal will offer a promising inroad for predicting disease predisposition, for tailoring the most effective
current therapy to each individua patient, and for developing rational new therapies.

DTIC
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20080021841 TRICARE Regiona Office, San Diego, CA USA
The Relevant Competencies for Mid-Level Navy Nurse Corps Leadership
Palarca, Christine C; Apr 2007; 87 pp.; In English
Report No.(s): AD-A477658; No Copyright; Avail.: Defense Technical Information Center (DTIC)
ONLINE: http://hdl.handle.net/100.2/ADA477658

The purpose of this research is to achieve consensus among mid-level Navy Nurse Corps officers about the relevant
competencies and important skills, knowledge, and abilities (SKAs) required for mid-level leadership. Using two iterations of
the Delphi technique, eight competency domains emerged: management, leadership, professional development, personal
development, clinical growth and sustainment, deployment readiness and interoperability, communications, and regulatory
guidelines. In Wave |, 26 out of 260 nurses identified what they considered to be the five most relevant competencies and
SKAs. Reviewed by an expert panel, the results were used to develop the Wave |l questionnaire to determine SKA importance
ratings. Using the same 260 respondent pool, 31 nurses rated 100-SKA items. The top four rated SKAswere: ‘ critical thinking
skills,” ‘self-motivation and initiative,” ‘demonstrates core values and ethical behavior,” and ‘critical thinking and problem
solving skills.” They are represented by the personal development and management domains.
DTIC
Leadership; Medical Personnel; Navy

20080021842 Medical Univ. of South Carolina, Charleston, SC USA
Complement and Immunotheraphy of Breast Cancer
Rapisardo, Michelle; Tomlinson,, Stephen; Oct 2007; 9 pp.; In English
Contract(s)/Grant(s): W81XWH-06-1-0768
Report No.(s): AD-A477661; No Copyright; Avail.: Defense Technical Information Center (DTIC)
ONLINE: http://hdl.handle.net/100.2/ADA477661

A humora immune response to breast cancer cells is generally not therapeutically effective, likely due, at least in part,
to overexpression of complement inhibitors expressed on tumor cell surfaces. Here we proposed to investigate two novel
fusion proteins aimed at overcoming complement inhibition of breast tumor cells. During year one it was proposed to construct
plasmids encoding MUC1 and MUC1-C3d; express and purify MUC1, MUC1-C3d and the recombinant fusion protein
CR2-Fc; characterize CR2-Fc in vitro; and perform the MUC1 vaccination study. Construction and purification of MUC1 and
MUC1-C3d and the MUCL1 vaccination study has been achieved. A small, but significant, increase in the immune response
was seen in mice vaccinated with MUC1-C3d. This indicates that C3d is functioning as an effective molecular adjuvant when
linked to atumor associated self antigen. Further experiments are needed to determineif this effect is protective and to possibly
further increase the immune response if it is not. Technical difficulties have delayed expression and purification of mouse
CR2-Fc, however efforts are underway to construct a new plasmid and in vitro characterization will proceed as soon as the
problem is resolved.
DTIC
Breast; Cancer; Mammary Glands

20080021845 Weed Army Community Hospital, Fort Irwin, CA USA
A Business Case Analysis for Implementing and Optimizing Telemedicine at Fort Irwin
Martin, Dean L; Jun 15, 2007; 78 pp.; In English
Report No.(s): AD-A477668; No Copyright; Avail.: Defense Technica Information Center (DTIC)
ONLINE: http://hdl.handle.net/100.2/ADA477668
Teleradiology, telepsychiatry, and teledermatology are three existing telemedicine services at Fort Irwin's Weed Army
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Community Hospital. This research study provides an analysis on the qualified and quantifiable financial costs and benefits
of these services over the past year as well as implementing a telepharmacy program using the cost model and benefits
rationale scenario-building tools. The hospital’s Governing Body will have the objective scrutiny to support their business
decisions regarding telemedicine services as part of the organization’s Fiscal Year 2008 Business Plan.
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20080021846 Advanced Research and Technology Inst., Indianapolis, IN USA
Incubation and Growth of Life Sciences, Medical and Biotechnology Businesses in Proteomics, Genomics, Medicine,
and Dentistry
Long, Mark S; Laughlin, Brian C; Wiseman, Justin M; Pyle, Timothy; Boscacci, Kevin J; Rothhaar, Katia; Helphingstine,
Cynthia J; Apr 2007; 46 pp.; In English; Original contains color illustrations
Contract(s)/Grant(s): W81XWH-05-1-0626
Report No.(s): AD-A477669; No Copyright; Avail.: Defense Technical Information Center (DTIC)
ONLINE: http://hdl.handle.net/100.2/ADA477669

Trace level detection of chemical warfare agent simulants and biological toxins by desorption electrospray ionization
(DESI) has been demonstrated. The detection of several chemical agent simulants as well as peptide and fungal toxins was
shown at picogram levels from a variety of surfaces and in the presence of potential matrix interferences. In addition the
detection of intact bacterial cells was also demonstrated. Smears of cells taken from cultures were analyzed yielding
characteristic mass spectra for the different species studied. lons arising from samples of Pseudomonas aeruginosa have been
successfully identified as quinoline intercellular signaling molecules. 1ons from other species have not yet been identified.
Finally a prototype DESI wand was developed for the sampling of object not accessible by the standard mass spectrometer
interface. The device extended approximately 20 cm from the mass spectrometer and was equipped with an array of both DESI
spray heads and ion collection tubes enabling higher surface area scanning than is possible with a single spray head/ion
collection tube combination
DTIC
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20080021870 Army Inst. of Surgical Research, Fort Sam Houston, TX USA
In vitro Models of Laser Induced Injury: Pathophysiology and Cytoprotection
Bowman, Phillip D; Schuschereba, Steven T; Oct 29, 2007; 56 pp.; In English; Original contains color illustrations
Report No.(s): AD-A477739; USAISR-TR-2007-04; No Copyright; Avail.: Defense Technical Information Center (DTIC)
ONLINE: http://hdl.handle.net/100.2/ADA477739

Lasers generating predominantly thermal energy are used in medicine and research for a variety of purposes including
surgical excision, pan retinal photocoagulation for treating diabetic retinopathy, cornea shape remodeling, treatment of
photoaged skin, and hair removal. Not surprisingly, there has been an increase in the number of laser injuries, especiadly eye
injuries, due to laser misuse or accidents over the last four decades. When sufficient energy is provided, most visible and near
infrared wavelength laser systems will damage the retinal pigment epithelium (RPE). This damage is generally due to thermal
injury. Of particular concern is thermal laser injury to the macular region of the retina, which may result in a blinding trauma
that produces an immediate psychological and physical debilitation. To provide rational treatments for laser-induced injury,
a better understanding of the nature of thisinjury is required. To this end, we established methods for studying laser-induced
injury with in vitro models utilizing cultured human cells.
DTIC
In Vitro Methods and Tests; Injuries; Laser Damage; Lasers; Retina

20080021879 Naval Undersea Warfare Center, Newport, RI USA
Structural Analysis of the Two-Side Expandable ISO Shelter: A Floor Vibrations Mitigation Study
Cavallaro, Paul V; Jee, Melvin; Cullinane, James; Reynolds, Thomas; Roche, John; Jan 14, 2008; 27 pp.; In English; Original
contains color illustrations
Report No.(s): AD-A477760; NUWC-NPT TR-11; 846; No Copyright; Avail.: Defense Technica Information Center
(DTIC)
ONLINE: http://hdl.handle.net/100.2/ADA477760
The TwoSide Expandable |SO S-786 Shelter is atactical shelter fitted for 100-A electrical service that can be adapted for
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numerous civilian and military operations. Users of the surgical versions of these shelters, namely, the U.S. Army Medical
Materiel Development Agency, have reported undesirable bounce or springing effects when personnel traverse the floor
regions. This report documents the structural analysis of the S-786 shelter in the fully deployed position that was conducted
to determine if the shelter floor vibrations could be mitigated.
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20080021883 Army Tank-Automotive and Armaments Command, Picatinny Arsenal, NJ USA
Development of Bio-Kinetic Model for Lubricants
In-Sik, Rhee; Jul 30, 2004; 11 pp.; In English
Report No.(s): AD-A477774; No Copyright; Avall.: Defense Technical Information Center (DTIC)
ONLINE: http://hdl.handle.net/100.2/ADAATT774

Biodegradation is a natural process caused by the action of microorganisms, in the presence of oxygen, nitrogen,
phosphorous, and trace minerals. Organic pollutants can support microbial growth and are converted into a series of oxidation
products that generally conclude with carbon dioxide and water. Modern lubricants are formulated with petroleum based oils
or ester oils derived from renewable resources, or chemical synthetic sources. Their biodegradation process is somewhat
similar to the fermentation process wherein hydrocarbons are converted into carbon dioxide by the action of metabolism of
microorganisms. This biodegradation technology is currently used to remove hazardous materials contaminated in soil, sludge
and ground water. Wastewater treatment process is one of its application areas. Recently, the ASTM D-2 Subcommittee 12
on Environmental Standard of Lubricants has developed the ASTM D 5864, Standard Test Method for Determining Aerobic
Biodegradation of Lubricants and Their Components. This test method is a version of the Organization for Economic
Co-Operation and Development (OECD) Sturn test that closely simulates the wastewater biodegradation conditions and was
designed to determine the degree of aerobic aquatic biodegradation of lubricants on exposure to an inoculum under laboratory
conditions. In thistest, the biodegradability of alubricant is expressed as the percentage of maximum carbon conversion under
well -controlled conditions for a period of 28 days. This test method has been widely used to determine the biodegradability
of lubricantsin the laboratory. The advantages of this test method are to provide a meaningful data and its low cost of the test
apparatus. But the test method requires a long testing time, the knowledge of microorganisms, and manpower. In addition, it
has very poor precision due to the various and multiple inoculums sources.
DTIC
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20080021884 Army Medical Dept. Center and School, Fort Sam Houston, TX USA
Executive Competencies and Skills Required by USA Coast Guard Health Care Administrators
Snyder, Guy L; Aug 1999; 91 pp.; In English
Report No.(s): AD-A477780; AMEDDCS-33-99; No Copyright; Avail.: Defense Technical Information Center (DTIC)
ONLINE: http://hdl.handle.net/100.2/ADA477780

This research identifies the most important domains in Coast Guard health care administration. It further delineates the
Skills, Knowledge and Abilities (SKAS) required to be successful in today’s environment and for the next five years. This
paper reports the results from a Delphi study conducted among Coast Guard health care administrators and Commanding
Officers of units with large medical facilities. The Delphi study was conducted in two iterations and resulted in 101 specific
SKAs being identified. These SKAs fell into 15 rank ordered domains which were: Managed Care, Cost/Finance, Personnel,
Technology, Leadership, Education, Business, Strategic Management, Quality, Healthcare Delivery, Readiness, Access,
Professional Staff Relations, Marketing and Ethics. Analysis of the results indicates that leadership skills are key elements
while an advanced education is seen as less important. A detailed description of the study is included and the implications of
the findings are discussed as they pertain to the USA Coast Guard as well as the Department of Defense.
DTIC
Coasts, Health; Information Management; Leadership; Management Systems; Medical Services, Srategic Materials, United
Sates
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20080021885 Air Force Hospital, Lackland AFB, TX USA
The Balanced Scorecard: A Management System for Wilford Hall Medical Center - The Premier Air Force Medical
Enterprise
Hawk, Richard T; Apr 1999; 52 pp.; In English
Report No.(s): AD-A477782; 33A-99; No Copyright; Avail.: Defense Technical Information Center (DTIC)
ONLINE: http://hdl.handle.net/100.2/ADA477782

The Balanced Scorecard Management System (BSMS) at Wilford Hall Medica Center (WHMC) is a strategic
management and measurement system that transl ates the organization’ s vision, mission and goals into a comprehensive set of
performance measures. The BSM S allows leaders to manage the organization by focusing on the critical issues that define the
organization’s contributions to the enterprise. The scorecard was built by aligning performance measurements within the four
key scorecard perspectives of Learning & Growth, Internal Business Processes, Customer and Financial. Additionally, balance
in the scorecard was achieved with the measurements (either quantitative or qualitative), by focusing on both outcome
measures and performance drivers. This paper describes the work that went into building the BSMS at the premier Air Force
medical enterprise. From a discussion of the conditions that prompted the study to alook at the statement of the problem, the
author explores the history and use of the balanced scorecard concept in civilian business, industry and healthcare. From that
point the author discusses the BSMS as it applied directly to WHMC, from an early focus on defining the mission, vision and
goals of the organization, through development of Mission Essential Tasks to measurements. The final product of the efforts
applied was an Intranet-based, database automated, Balanced Scorecard Management System.
DTIC
Management Planning; Management Systems;, Measurement; Medical Services; Organizations

20080021888 Department of the Army, Falls Church, VA USA
Assessment of Detainee Medical Operations for OEF, GTMO, and OIF (REDACTED)
Apr 13, 2005; 216 pp.; In English
Report No.(s): AD-A477794; No Copyright; Avalil.: Defense Technical Information Center (DTIC)
ONLINE: http://hdl.handle.net/100.2/ADAA477794

On 12 November 2004, The Army Surgeon General, LTG Kevin C. Kiley, directed the Commander of the U.S. Army
Medical Research and Materiel Command, MG Lester Martinez-Lopez, to lead a multidisciplinary Functional Assessment
Team (the Team) to assess detainee medical operations in Operation Enduring Freedom (OEF), Guantanamo Bay, Cuba
(GTMO) and Operation Iragi Freedom (OIF). LTG Kiley specifically directed the team to look at 14 assessment questions with
respect to Army active component (AC) and reserve component (RC) medical personnel providing support and/or care to
detainees in Afghanistan, Cuba, and Irag. In formulating the assessment approach, the team reviewed previous assessments
related to detainee operations and investigations of detainee abuse, aswell as policies, regulations, and field manual s outlining
the precepts of detainee operations. The medical assessment focused on aspects related to: (1) detainee medical policies and
procedures, (2) medical records management, and (3) the incidence and reporting of alleged detainee abuse by medical
personnel; the fourth focus area of training medical personnel for the detainee health care mission was addressed within focus
areas (2) and (3). The Team found a dedicated and committed cadre of medical personnel whose goal and desire were to
provide high quality healthcare for each patient they treated, regardless of status. While medical personnel faced numerous
challenges in a stress-illed environment, the interviewees continually described the compassionate and dedicated care they
provided to detainees. Many medical personnel described the extraordinary measures and efforts put forth to care for and save
the lives of detainees. Our medical Soldiers represent the best our country has to offer and they truly gave of themselves to
serve our Nation.
DTIC
Cuba; Medical Services

20080021915 Army Engineer Research and Development Center, Vicksburg, MS USA
A Summary of Eelgrass (Zostera marina) Reproductive Biology with an Emphasis on Seed Biology and Ecology from
the Chesapeake Bay Region
Orth, Raobert J; Marion, Scott R; Moore, Kenneth A; Dec 2007; 12 pp.; In English
Report No.(s): AD-A477866; ERDC/TN-SAV-07-1; No Copyright; Avail.: Defense Technical Information Center (DTIC)
ONLINE: http://hdl.handle.net/100.2/ADA477866

Interest in seagrass restoration is increasing worldwide as the value of seagrass ecosystems is recognized by scientists,
managers and regulators (Orth et a. 2000, 2006h, 2006c). Seagrass transplanting projects have traditionally relied on adult
plants (Fonseca et al. 1998) using a variety of manual and mechanical techniques (Fonseca et al. 1998, Fishman et a. 2004,
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Treat and Lewis 2006). However, most techniques using adult plants are laborintensive and time-consuming, requiring
physical excavation of the donor material, which could be deleterious to the donor bed s survival. In addition, transporting
adult plants can present logistical constraints if the transplant site is located at significant distances from the donor site, or if
the methodology requires moving sediment along with the plants. One of the key advantages of transplanting adult plantsis
the immediate creation of habitat for fauna, which have been shown to colonize these areas rapidly (Fonseca et al. 1996).
While most seagrass restoration projects cover small areas of meters to tens of meters squared, efforts to restore larger areas
may be necessary to significantly enhance recovery. Seeds offer the potential to restore large, genetically diverse populations
of submerged aquatic vegetation (SAV) in a manner that avoids the damage to donor beds caused by harvesting adult
transplants. Seagrass seeds have been shown to be critical in natural bed recovery following disturbances (Plus et al. 2003)
and in initiating recovery in systems where seed recruitment is rare (Orth et a. 2006d). Much of the research on the use of
seeds in SAV restoration has focused on a single species, Zostera marina (eelgrass) (Figure 1). As a result, more is known
about the seed ecology of Z. marina than any other seagrass species.
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20080021992 Library of Congress, Washington, DC USA

Project BioShield

Gottron, Frank; May 20, 2003; 7 pp.; In English

Report No.(s): AD-A477907; CRS-RS21507; No Copyright; Avail.: Defense Technical Information Center (DTIC)

Many potential biological terrorism agents lack available countermeasures. President Bush proposed Project BioShield to
encourage companies to develop new bioterror countermeasures. The main provisions of that proposal include the following:
(2) relaxing procedures for bioterrorism-related procurement and peer review; (2) guaranteeing a market through contract
authority granted to the Secretary of Health and Human Services (HHS) to buy countermeasures following Presidential
approval, funded by a permanent, indefinite appropriation; and (3) alowing the Secretary of HHS to permit the emergency
use of unapproved countermeasures. S. 15 (Gregg) incorporates these proposals. H.R. 2122 (Tauzin) is similar to S. 15. The
largest difference is rather than creating a permanent, indefinite appropriation, H.R. 2122 establishes a specia fund and
authorizes the subsequent appropriation of up to $5.593 hillion for the purchase of countermeasures through fiscal year 2013.
Some provisions of Project BioShield are controversia. Some critics suggest that biotechnology and pharmaceutical
companies will require even more incentives than are contained in these proposals. Additional incentives being considered by
the 108th Congress include protection from litigation because of adverse reactions to the countermeasures, and tax and
intellectual property incentives (S. 666, Lieberman). Other options include directly funding development or increasing the
scope of existing federal programs designed to encourage technology commercialization. This report will be updated in
response to legislative developments.
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20080021993 Library of Congress, Washington, DC USA

Project BioShield

Gottron, Frank; Jul 11, 2003; 7 pp.; In English

Report No.(s): AD-A477908; CRS-RS21507; No Copyright; Avail.: Defense Technical Information Center (DTIC)

Many potential biological terrorism agents lack available countermeasures. President Bush proposed Project BioShield to
encourage companies to develop new bioterror countermeasures. The main provisions of that proposal include the following:
(2) relaxing procedures for bioterrorism-related procurement and peer review; (2) guaranteeing a market through contract
authority granted to the Secretary of Health and Human Services (HHS) to buy countermeasures following Presidential
approval, funded by a permanent, indefinite appropriation; and (3) alowing the Secretary of HHS to permit the emergency
use of unapproved countermeasures. S. 15 (Gregg) incorporates these proposals. H.R. 2122 (Tauzin) is similar to S. 15. The
largest difference is rather than creating a permanent, indefinite appropriation, H.R. 2122 establishes a special fund and
authorizes the subsequent appropriation of up to $5.593 hillion for the purchase of countermeasures through fiscal year 2013.
Some provisions of Project BioShield are controversia. Some critics suggest that biotechnology and pharmaceutical
companies will require even more incentives than are contained in these proposals. Additional incentives being considered by
the 108th Congress include protection from litigation because of adverse reactions to the countermeasures, and tax and
intellectual property incentives (S. 666, Lieberman). Other options include directly funding development or increasing the
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scope of existing federal programs designed to encourage technology commercialization. This report will be updated in
response to legislative developments.
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20080021994 Library of Congress, Washington, DC USA

Project BioShield

Gottron, Frank; Jul 23, 2003; 7 pp.; In English

Report No.(s): AD-A477909; CRS-RS21507; No Copyright; Avail.: Defense Technical Information Center (DTIC)

Many potential biological terrorism agents lack available countermeasures. President Bush proposed Project BioShield to
encourage companies to develop new bioterror countermeasures. The main provisions of that proposal include the following:
(1) relaxing procedures for bioterrorism-related procurement and peer review; (2) guaranteeing a market through contract
authority granted to the Secretary of Health and Human Services (HHS) to buy countermeasures following Presidential
approval, funded by a permanent, indefinite appropriation; and (3) alowing the Secretary of HHS to permit the emergency
use of unapproved countermeasures. S. 15 (Gregg) incorporates these proposals. H.R. 2122 (Tauzin) is similar to S. 15. The
largest difference is rather than creating a permanent, indefinite appropriation, H.R. 2122 establishes a specia fund and
authorizes the subsequent appropriation of up to $5.593 billion for the purchase of countermeasures through fiscal year 2013.
Some provisions of Project BioShield are controversial. Some critics suggest that biotechnology and pharmaceutical
companies will require even more incentives than are contained in these proposals. Additional incentives being considered by
the 108th Congress include protection from litigation because of adverse reactions to the countermeasures, and tax and
intellectual property incentives (S. 666, Lieberman). Other options include directly funding development or increasing the
scope of existing federal programs designed to encourage technology commercialization. This report will be updated in
response to legislative developments.
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20080022002 Library of Congress, Washington, DC USA

Project BioShield

Gottron, Frank; Jun 10, 2005; 7 pp.; In English

Report No.(s): AD-A477928; CRS-RS21507; No Copyright; Avail.: Defense Technical Information Center (DTIC)

Many potential biological terrorism agents lack available countermeasures. President Bush proposed Project BioShield to
address this need. The 108th Congress considered this proposal in S. 15 (Gregg), S. 1504 (Gregg), and H.R. 2122 (Tauzin).
President Bush signed S. 15 into law on July 21, 2004 (The Project BioShield Act of 2004, PL. 108-276). The main provisions
of thislaw include the following; (1) relaxing procedures for bioterrorism-related procurement, hiring, and awarding research
grants; (2) guaranteeing a federal government market for new biomedical countermeasures; and (3) permitting emergency use
of unapproved countermeasures. Project BioShield countermeasure procurement is funded by the Department of Homeland
Security Appropriations Act, 2004 (P.L. 108-90) which advance-appropriated $5.593 hillion for FY 2004-FY 2013. Additional
measures to encourage the development of countermeasures are being considered by the 109th Congressin S. 3 (Gregg) and
S. 975 (Lieberman). This report will be updated in response to legisative developments.
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20080022003 Library of Congress, Washington, DC USA

Project BioShield

Gottron, Frank; Sep 23, 2003; 7 pp.; In English

Report No.(s): AD-A477929; CRS-RS21507; No Copyright; Avail.: Defense Technical Information Center (DTIC)

Many potential biological terrorism agents lack available countermeasures. President Bush proposed Project BioShield to
encourage companies to develop new bioterror countermeasures. The main provisions of that proposal include the following:
(2) relaxing procedures for bioterrorism-related procurement and peer review; (2) guaranteeing a market through contract
authority granted to the Secretary of Health and Human Services (HHS) to buy countermeasures following Presidential
approval, funded by a permanent, indefinite appropriation; and (3) allowing the HHS Secretary to permit the emergency use
of unapproved countermeasures. S. 15 (Gregg) incorporates these proposals. H.R. 2122 (Tauzin) and S. 1504 (Gregg) are
similar to S. 15. The largest difference is rather than creating a permanent, indefinite appropriation, H.R. 2122 and S. 1504
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authorize the appropriation of up to $5.593 billion for the purchase of countermeasures through FY2013. H.R. 2122 creates
aspecia reserve fund for these appropriations while S. 1504 does not. Some provisions of Project BioShield are controversial.
Some critics suggest that biotechnology and pharmaceutical companies will require even more incentives than are contained
in these proposals. Additional incentives being considered by the 108th Congress include protection from litigation because
of adverse reactions to the countermeasures, and tax and intellectual property incentives (S. 666, Lieberman). Other options
include directly funding development or increasing the scope of existing federal programs designed to encourage technology
commercialization. This report will be updated in response to legislative developments. For a detailed comparison of these
bills, see CRS Report RL32067 ‘ Side-by-Side Comparison of Project BioShield Legidation: H.R. 2122, S. 15, and S. 1504’
DTIC
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20080022004 Library of Congress, Washington, DC USA

Project BioShield

Gottron, Frank; Aug 25, 2003; 7 pp.; In English

Report No.(s): AD-A477930; CRS-RS21507; No Copyright; Avail.: Defense Technical Information Center (DTIC)

Many potential biological terrorism agents lack available countermeasures. President Bush proposed Project BioShield to
encourage companies to develop new bioterror countermeasures. The main provisions of that proposal include the following:
(1) relaxing procedures for bioterrorism-related procurement and peer review; (2) guaranteeing a market through contract
authority granted to the Secretary of Health and Human Services (HHS) to buy countermeasures following Presidential
approval, funded by a permanent, indefinite appropriation; and (3) alowing the Secretary of HHS to permit the emergency
use of unapproved countermeasures. S. 15 (Gregg) incorporates these proposals. H.R. 2122 (Tauzin) and S. 1504 (Gregg) are
similar to S. 15. The largest difference is rather than creating a permanent, indefinite appropriation, H.R. 2122 and S. 1504
authorize the appropriation of up to $5.593 hillion for the purchase of countermeasures through FY2013. R. 2122 creates a
special reserve fund for these appropriations while S. 1504 does not. Some provisions of Project BioShield are controversial.
Some critics suggest that biotechnology and pharmaceutical companies will require even more incentives than are contained
in these proposals. Additional incentives being considered by the 108th Congress include protection from litigation because
of adverse reactions to the countermeasures, and tax and intellectual property incentives (S. 666, Lieberman). Other options
include directly funding development or increasing the scope of existing federal programs designed to encourage technology
commercialization. This report will be updated in response to legislative developments.
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20080022010 Rosalind Franklin Univ. of Medicine and Science, Chicago, IL USA

Improving Quality of Life in Ovarian Cancer Patients: A Brief Intervention for Patients and Their Partners
Zakowski, Sandra G; Sep 2007; 18 pp.; In English

Contract(s)/Grant(s): DAMD17-01-1-0722

Report No.(s): AD-A477939; No Copyright; Avail.: Defense Technical Information Center (DTIC)

The current study examines the effects of a psychological intervention that encourages emotional expression in ovarian
cancer patients and their partners. Ovarian cancer patients (n=130) and their partners are randomly assigned to an intervention
or a control group. Following Pennebaker’s model, subjects in the intervention group are asked to write about their deepest
thoughts and feelings regarding their cancer experience for 20 minutes each day for three consecutive days. The control group
is asked to write about trivial non-emotional topics. Outcome variables including psychological distress, quality of life, and
physical symptoms is assessed at baseline and over a period of nine months after the intervention (one week, three, six, and
nine months). In accordance with our approved Statement of Work data collection is currently underway. 88 subjects
completed the data collection process. Data processing is completed, including data entry and verification. Preliminary data
analyses are ongoing.
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20080022013 Medica Call. of Wisconsin, Milwaukee, Wl USA

Proteinated Subnano Particles of Elemental Selenium for the Treatment of Breast Cancer
Sieber, Fritz; Sep 2007; 9 pp.; In English

Contract(s)/Grant(s): W81XWH-04-1-0525

Report No.(s): AD-A477942; No Copyright; Avail.: Defense Technical Information Center (DTIC)

The purpose of this award isto test in preclinical models the hypothesis that cytotoxic conjugates of elemental selenium
and proteins are safe and effective for the systemic therapy of invasive breast cancer. The grant has three specific aims, 1) to
evaluate the safety and efficacy of systemically administered Se(0)-protein conjugates in athymic nude mice bearing
xenografts of human breast cancer cells, 2) to assess the functional integrity of conjugate-treated normal human hematopoietic
stem cells, and 3) to determine by use of the combination index method how Se(0)-protein conjugates interact with standard
chemotherapeutic agents that are commonly used in the treatment of breast cancer. We report here on the development and
evauation of improved methods for the generation of high-potency cytotoxic Se(0)-protein conjugates, the interactions of
Se(0)-protein conjugates with standard chemotherapeutic agents, and the interference of certain antibiotics with the
photochemical generation of Se(0)-protein conjugates.
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20080022016 Baylor Coll. of Medicine, Houston, TX USA

A Fusogenic Oncolytic Herpes Simplex Virus for Therapy of Advanced Ovarian Cancer
Zhang, Xiaoliu; Jun 2007; 32 pp.; In English; Original contains color illustrations
Contract(s)/Grant(s): DAMD17-03-1-0434

Report No.(s): AD-A477944; No Copyright; Avall.: Defense Technical Information Center (DTIC)

The underlying hypothesis for this project is that incorporation of cell membrane fusion function into an oncolytic herpes
simplex virus (HSV) can significantly enhance the anti-tumor effect of the virus. Three specific aims have been proposed and
they are: 1